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SPRAY GUIDE 


FOR CONTROLLING APPLE POWDERY MILDEW 


WHAT TO LOOK FOR: 














WHAT TO DO: 
















Watch for infected terminals . . . a sure sign that 
powdery mildew has overwintered in buds and on 
twigs, and will become active when buds break. Start 
application of KARATHANE in the pre-pink period. 








Mildewed blossoms at advanced pink stage mean 


“Toledo trouble ahead. Start or continue KARATHANE applica- 
stage. tions at regular intervals. 





KARATHANE WD is harmless to blossoms, as well as 
blossom at full buds, fruit and foilage when used as directed. Apply 
bloom. KARATHANE WD every 7 to 14 days. 








Continue KARATHANE applications until terminal 
growth is completed to prevent overwintering infec- 
tions in new buds. Don’t take a chance on fruit or 
foliageinjury with sulfur applications. And KARATHANE 
is compatible with most pesticides. 






Mildew-injured 
young fruit and 
spur foliage. 














Secondary spread by During the early summer, this type of diffuse spotted 
a infection may appear on foliage. , ates it under control 
by ae with KARATHANE. Your dealer or Rohm 


tgs | aas fieldman can recommend an efficient spray 
; schedule. 
eee 


Severely mildewed terminals and foliage This type of foliage damage and overwintering of mil- 








Mh Ee: dew can be prevented only by continuing KARATHANE 
, primary applications through the period of terminal growth. 
and Since mildew fungi are ‘“‘waxy” and hard to wet, include 
aie an efficient spreader-sticker, such as TRITON B-1956 
, in your sprays. 
SS san 








Powdery mildew is staging a comeback in 





many areas. KARATHANE WD is the first Chemicals for Agriculture 
organic fungicide to really control this ra 

fungus disease without harming the crop, 20HM =& HAAS 
the blossoms or the foliage. When properly Se ' 
used, it is safe for the spray operator and COMPANY 

for the consumer. Apple growers and "WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


nurserymen are urged to contact their 
Rohm & Haas fieldman. ..or write direct for 
complete information on KARATHANE WD 
—the most effective way to stop powdery §KARATHANE and TRITON are trademarks, Reg. U.S. Pat. 
mildew and boost yields. Off. and in principal foreign countries. 


KARATHANE WD 
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DIVISION OF THI 


[he 19th Annual Meeting of the Northeastern Divi 
sel ft thie (merican Phytopathologi il 
held November 5 and 6. 1959, in the 
Farmers West Springfield 
papers were pre 
included a talk entitled 
Pathology” by Dr 
Plant Pathology. Cor 


society was 
auditorium of 
Exchange 
| wentv-two scientite 
j session 
Plant 


Professor of 


Charles 


Cross-inoculation of tomato and corn with Gibber- 
ella Boothroyd, C. A Green fruits of 4 tor 


l nato varieties 
hybrid were 


nd stalks of a single corn inoculated with 
Gibbere e and G. fujtkuro The isolates of G. zea 
were fre t ato fruits grown in a plast vreenhouse at 


It} wa N.Y ind from corn stalks col ected in New 
Ne York. and Pennsylvania: 


k- collected in New York Inoculations were 


Jersey 


G. fujikure was isolated 


n- ne toothpicks infested with Gibberella int 
green tomat ruits on the vines and into internodal stalk 
tissu f growing corn plants. A dark brown rot occurred 
it ito fruits inoculated with G. zeae. regardless of 

ites user Macroconidia were formed in necrotic 
) hecia with abundant asei and ascospores 





| ‘ ito Varieties abou eekKs alter inocu 
No ret developed in tomato fruits around picks in 
-! G. fuythurot or around sterilized picks used as 
- \ solates of Gibberella rotted corn tissue. ar 
( eq tomato was as virulent in corn as were any of 
! corm The New Jerse e ot G. i 
e only one that produ perithecia on corn 


meadow nematodes as deter- 


[he pathogenicity of 
mined by the growth of strawberry plants in a com- 


) 
sraul 


{/vin J nd J. A. Keplinge 


mercial planting. 





It soll Tu Ivation experiment conducted i 1 comme! 
=! | nting, extremely low vigor was in riably as 
. i it} irge populations of Pratvlenchus penetre 
=, and, conversely, high vigor is alwavs as 
~ evels, hh de trea 
! ounts | T thre Veal 
y ral 1 between O a 0 per gra f 
! > superior ta ! iireated 
| er nts rang 1860 and 46% 
‘ samples take t ntre d | : 
\ tie ‘ es pe 100 - | ere 
= ha re poy ( pw ! 
. ! e 4 ps | nitial numb 
S \ le Tey penta ‘ 
’ 1 beto 1 thie it | Hy) 
ible ef t ' it ‘ pop 
- i if} rer pia tT 


Systemic disease control by 2-pvridinethiel-l-oxide 


. i ‘4 } ; f 
and it< derivatives. €o/ Sy/van 1... J. H. Reinhart 
: Z2-pvridinethi l-oxid () dime ind - 
n reported t x! t ii | 
tee nd n pp! 
R t Dl tions ¢ rs 
i i } 
‘ 1) es |} ‘ found ti 
{ise ases { l na t it } 
rai ra = m ’ - 
| ed ‘ 5 8 ed t 
. f 
() ij 
per t ‘ } 
; ' =1 { 
gt . Apr 
‘ ‘ » r ; 


THE 1959 MEETING OF 
PHY TOPATHOLOGICAI 


THE NORTHEASTERN 


SOCIETY 


1 showing of the Soci produced 


About 150 pe ple at- 


rsitv. and 
Abundance 


iended the meeting. 


e!] | nive 


ilm “Design for 


during the next year are: 
Vice President. DD. H. 
R. H 


Officers elected to serve 
President. J. t 
Marsden: Secretary-1 

ilor, E. M. Stoddard 
D. H 


Livingston: 


reasurer. Daines: Coun- 


Marsden, Secretary-Treasurer 


to a cucumber leaf gave 77-9] systemic control on the 


wove and below The water-insoluble zine salt was 
almost as effective as the 


of 2 derivatives at 100 ppm 


eal a 
Soil drenches 


ilso produced 50-82 


soluble dis lticle 
control 
ping from cucumber 
derivative 
primary 
seed-soaking of 
Fusarium wilt 


, 
of cucumber anthracnose Plants dev 


seeds soaked in 2000 ppm ot pse udothiourea 


showed 42% reduction of anthracnose when the 


leaves were inoculated, Foliar spraying or 


cucumber produced 70-80 control of 


Rusty spot of peach and its control in New Jersey. 


Daines, R. H., C. M. Haenseler, E. Brennan, and I, A 


\ tannish spot closely resembling 


/ eone 


old powdery mildew in 


ch fruits and named “Rusty Spot” 
been observed in many New 
Rio (iso C,em 


fections on pe 
in 1955 has 


during the past 4 years on 


by Sprague 
Jersev orchards 


Coldeneast, and 


Summer Queen varieties, Whereas Sprague found no evi 
dence of fungi and decided against calling this a sterile 
fungus disease t thors have invariably found a scant 
bul ery obvious ork of superticial hyphae close to the 
iivane edge ! recently formed lesions No spores or 


ound on. the ! " central bald portion ot 


der spots, wher the dead corky cells were breaking 
iwayv in sma invu'’ar s sen ns Fungicide trials on 
( deneast pea n 195 1 1958 showed that sulfur 
reatments provided good protection against Rusty Spot and 
iptan. g!vedin, thiram, zineb. and ziram gave little or 
‘ ntrol Phese stud indicate that Rusty Spot as it 
irs in New Jersey Is prob biv caused by i pathogen 
it is able to | t! suriace cel's of the peach fruit but 
nable to sporulate freely on the dead host cells. Similar 
phenomena are not infrequent in certain powdery mildews 
hypersensitive val es 


Relationships of population increase ef Pratylen- 


chus penetrans to vegetative growth of Wando peas. 


ay, er is ” 6. € r} md Hu I Va Peas Pisum 
ft ’ var. Wando) growit n 6-in, clay pots of ste imed 
“ sand am. pH 6.5) with roots of orchard grass 
Dactvlis glomerata nfested with Pratylenc/ penetrans 
re given trea ! iffect plant | After 5 
weeks, nematode numbet pea root 1 were de 
t ned ( na st 7 ra e tor plant rowth were 
t est tor me eu f f For examp inder con 

t eratur nad | ms fe i ad were 

( where pla rowt va | (,reenhouse-grown 

1) nis treo i“ ' ad ' dt | irver 1 t «Vs 
ind tewe ¢ ad plants with pods [reat 

. causit j ' r t of plat rowth re u'ted 

n higher 1 jatode hal n unt gd plants: on 
1 S ro sa } i ite? I Te numbers 
‘ double hat par nts I nut nts 

}] eve treatmet ust! ‘ ! re ! t ! plant 
u n. €.g lefolia I rringw the stem, limited nema- 
bers The observed rela nships ¢ gd result trom 
roductior { | “ nees ¢ fro itiiization 
e growing plar rf iter it a ! factors 

| if A rT 


Effect of charge of ionized chemotherapeutants on 
through xvlem. /d i @ 


their translocation 











and A. E. Dimond The He louble laver at xvle 
walls gives them i 


I d surface, w y 

erns the distributior ing through ves 
sels, In tomato cutt vere lete 1 che 

cally and biologica { | wit inionic toxophores 
e.g., sodium dodecyl benzene fonate, were systemic, Cati 
onic toxophores, « i Le 1 lon 
were toxic only te trie i ! al ns 1 stems 
and dises of cellulose <posed to solutions of test 
compounds The ‘ | | na 
lyzed chemi ill il t 1 nts 
1) removed from tl j 1 tr I ost 
substrate by washin nd i by ad ptior n the 
substrate. Anioni ter eluted by ishing, but 
cationic radicals were not. ¢ c toxophores e ad 
sorbed on sten i! I t irged sul 
face. where thes re ! \ [he inion com 
pounds move freely throu xvlem into the leaf blades 
The magnitude of the cl tionie chemotherapeut 
ant affects the quantity i lsorbed on xviem walls 


. é eee : 
Relative infection potentials of rootstock and seion 
in increasing virus incidence in the deciduous tree 


fruit nursery. Gi/mer, R. VM i Rinse Sevarn 
economic viruses of deciduou e fruits are transmitted in 
the nursery by infected ropa , terials he prob 
ability of virus infe r f a ry tree at propagation 
depends on 3 factor ru n the scions (\ 

virus incidence in the rootst \ ind effect of pres 
ence of the virus on s kK Values of K de pend 
on both the individ ! I otstock comb 
nation. Total virus ineid \ i ileulated fre 


the formula \ Ki \ ¥.~¥ 4% 


is determined solely -. nd of K. so tha 
Irrespective of the } ¢ prop ns rus 
incidence remain i esta shed in thre 
initial propagation. Be is f commercial propagating 
practices when \ {) \ (). the above formula b 
comes \ K \ I t? n nbher of 
serial propagations | . ! tion s det ed tro 
rootstocks, an increment of nfection is added with 
each SUCCESSIVE propaga ery certinecatior pro 
grams, increased emphas ” placed on. virus-free 
rootstock procure 

Cure of rose mosaic by heat. // f KF. O.—Rooted 
cuttings trom a mosaic | nt 1 the riety of rose Known 
as Griiss an Teplitz were held b-it iV pots in a lighted 
incubator for periods uy ) we Light exposure was 
16 hours dail | | t | onl te peratures by 
eXCeSSIVE CY iporatior i the i I ts, eactl pot was en 
closed in a plasthe I provided ith hottom 
drainage; this permitt . d the roots of plants to 
be maintained at temper ( below the air 
temperatures around | { | temperatures were 
all within the rar ( ilthough some plants 
were held first t ie t | nad iter at higher 
temperatures in this rar ‘ purpose of ace atizit 
them. Plants exposed t or t peratures for | 
2. and 3 weeks 1 rhe / hid {fo unl ited 
control plants. Tr I t nts held in the incu 
bator 4, 5. 6. and 10 » ' | eloped niy 
healthy-appearing f i servation period of 
more than Y mont 

Salt injury to trees. F.B Sodiu hloride 
(NaCl) and calciun | | (Cal vere applied fre 
195? to 1958 except iY I - t ipl < oaks ] 
black birch. and 1 ' Ap: itions were to the 
ground surface direct . throughout the 
vear, or only to ae nd or rir a 
period of 15 consecutive nter In both eases, 
the grass died by 1954 ' , vy was jnoticed so 
soon. A sugar may 6 weekly applications 
(1955-58) of 10 Ib. Naf t within a 12-foot 
radius. Chloride concentrat es was 76 times 
and in twigs 10 ti I ) I i] : 
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the birch, and the small pine died after 201 ap 


I) 
“Ab? 


leatior f 


NaCl over their roots, but a white oak so treated showed no 
symptoms \ red receiving Call bore 
stunted vellow foliage in 1958, but a black oak so tre ited 


ippeared norm I. 


maple similarly 


Sugar maples adjacent to road surfaces 
NaCl] or with CaCl 


during each of 4 consecutive winters, showed a 3 


salted with LS times at weekly intervals 


to 6-fold 
increase of chlorides in leaves but no increase in twigs, 
These trees showed no symptoms of injury Evidently the 


salt is accumulated in the leaves, and sloughed t ith 


autumn, 


them eat 


Kurtzman, R. H., Jr.. and G 


Elm cottony tip blight. 
A hitherto unobserved fungus disease appeared 


I. Stesse 
in late May, 1959, on 200¢ of the trees in elm plantations at 
Kingston, Rhode Island. Abundant 


matrical mycelium development 


white, cottony extra- 


resulted in blighting ot 
leaves and twigs Only the current season's growth was 
affected, and the collapsed terminals remained hanging trom 
older branches Three to five davs after the appearance of 


cottony growth, black sclerotia 2-7 mm in diameter formed 





in the mycelium. Phe disease 


tion of pure culture isolates into seedling elms under moist 


was re produced DY Inmecula- 





conditions, Above-normal moisture conditions favored ini- 
tial disease development: heavy dew occurred each of the 
previous 12 mornings, and RH continuously exceeded 90 


the 4 davs before first observation Since the fungus has so 


‘ 


ar failed to form other definitive structures, it can or he 


referred to the form genus Sc/erotium 

Extraction of Ditylenchus dipsaci from organic 
Lewis, G. D The screen 
ing, Baermann, and centrifugal-flotation te 


soil and dried onion seales. 


niques were 


compared for the extraction of Ditylenchus dipsaci from or- 
vanic soil, The centrifugal-flotation technique yielded the 
highest number of nematodes and an almost complete -epa 
ration from the soil particles. The Baermann = technique 


vielded a fairly high number of nematodes, but many of 


them died in the funnel within 12 hours. 


technique failed to separate many soil particles from the 


nematodes. A> satisfactory method was developed for ex 
tracting large numbers of living preadult larvae t D 
dipsaci from dried, infected onion seales. The dried scales 


were placed in a sieve suspended in a container of water. 


The suspension of nematodes and onion juice was removed 
i 


and saved, and fresh water was added to the container 


hourly for 5 hours. The 5 suspensions were combined. The 
concentration of onion juice was reduced by a repeated 
process consisting of dilution followed by decantation after 
the nematodes had settled This method allowed collection 


of ample numbers of D. dipsaci for use in nema de assay 


Further eyvtological and extochemical studies on the 
insect vector of aster yellows virus. Liftau. | irginia ¢ 


nd Kar VWaramorosch The discovery that the I ister 
strain of aster vellows virus causes in its vector, Macro 
sfeles fasciirons, evtological changes im thie tat body ells 


ate nuclei, obliteration 


branes, and sparse stringy cytoplasm?) led to an investiga: 


i tendency toward stel if cell 


tion of various aspects of this relationship. The same vto- 
oun il changes occurred whether the aster eathopper- ted 
on diseased asters or on diseased carrots. Seo tar, however 
no such changes have been found associated with either of 


two other species ol leafhopper that can acquire, but no 
transmit, the aster yellows virus. Most surprising was the 
finding that the celery-infecting strain of aster vellows virus 


had ne cVviologi il effect on the vector V fa irons i 


thougl it causes a Very severe disease in thie ister host, 
Examination of nuclear-volume—evtoplasmic-volu ratios In 
Carnoy-fixed tissue showed loss of cellular components in 
the viruliferous fat-body type, probably because the irus 


rendered these components more soluble in the fixative and 


other reagents. Efforts to identify and characterize the 
extractable material included enzymatic digestion, extrac- 
tion of tissues on. slides, comparison of various fixation 


ethods. and histochemical tests 
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The occurrence on Long Island, N. Y.. of Micrutali- 
ralva, a close relative of the vector of pseudo-curly- 
Varamorosch, Karl.—In 1958 Simons and Co 


top Virus. 
reported from Florida the first vector of a virus among th 
Vembracidae (treehoppers). rhis vector, a Micrutalis sp.. 
transmits pseudo-curly-top virus. During the summer of 
1959 numerous treehoppers were collected on a sandspit in 
Long Island Sound at Cold Spring Harbor, New York 
These insects were identified by Louise M. Russell. Insect 
Identification and Parasite Introduction Research Branch. 
U.S. D. A. as Wierutalis calva (Say) sensu lato. They o 

curred along the beach on younger branches of the hig 

water shrub. lva frutescens Man. subspec ies oraria., but were 
not found on daturas or on other plants growing in the 
vicinity According to Russell, the W. calva from Cold 
Spring Harbor is closely related to, but appears to be dis 
tinct from, the pseudo-curly-top vector of Florida. In green 


house experiments the treehoppers were maintained for 


prolonged periods on /va seedlings as well as on Solanun 
nigrun Attempts faile d to transmit Ruga verrucosans, the 
ordinary West Coast curly-top virus, by means of tree 


hoppers to Stel/aria media and tomato 


Bark patch grafts as a means of indexing for the 
stem-pitting virus. VUcCrum, R. ¢ The stem-pitting 
virus Was found in a latent form in several apple varieties 
tested with bark pat hes of a variety sensitive to the ste 
pitting virus. Elliptical patches of bark, cut from a Virginia 
Crab tree free of stem-pitting, were gt! ifted to limbs of 
Cortland, Golden Delicious, and Red Delicious top-worked 
on ll varieties of body stocks Similar patches were also 

ontrol on the donor variety, Virginia Crab 
The grafting was done on May 26 and June 3, 1959, an 
examined on September 10, 1959. No pitting was evidet 


en Virginia Crab was grafted on Virginia Crab lissue 


produced under the bark patch was pitted on all 3 standard 


top worked Varieties tested. The pitt ne was Ivpi ii in na 


ture, bul intensity Varied with the various stock-scion co 
binations. It is still unknown whether the virus ocecurre 


originally only in the seedling root, only in the body stock 


variety, only in the scion variety, or in a f them. Tl 

bark-patch grafting te hnique seems to offer a quick method 
of indexing woody plants in which the virus disease resu 

in abnormal wood and bark formatior 


Inheritance of downy mildew resistance in broccoli. 


Nati. J. J..and J. D. Athi 


Re sistance to downy milde \“ 
} 


caused by Peronospora parasitica was obtained from a se 
tion tro the broccoli introduction P.1. 189028. Unde 
greenhouse test conditions, sporulation was sparse on tl 
cotvledons, but only localized spots devoid of sporulatior 
developed on the true leaves of inoculated seedlings whicl 
originated tro this selection Under similar conditions 
seedlings of the broccoli variety Walthar 29 were severely 
infected. and sporulation was heavy on bo cotvledons and 
leaves. Crosses of lines known to be in a homozygous cot 
di { resistance with completely susceptible plants of a 


selection of Waltham 29 broccoli produced resistant seed 


lings in all instances, Progeny tests of selfed plants fro 
this | veneration re-ulted in segregations of resistant t 
sUsCey seedlings in a | rat ndicating that resis 
in : nditioned by a single do int gene A breed 
in I ul t develop a own dew-resistant bro 

oft the \ thar ”) tvp has pl resseqd ‘ the th ha 
cr -—— ] 


Cephalosperium associated with alfalfa root rot. 


Robs ( Field and laboratory observations during tl 
las z t = show } if the crow ! plex is 
major deterrent to alfalfa production in Rhode Is 

P. pathogen isolations from voung root lesions ! 
search of host indexes has tailed to dis se reports of tl 
fungus in alfalfa. Small, black specks r hairlike lesions 
star the root epidermis and expand into sunken areas 
ot rtex. Root | - are k d d | irv root 
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die back. The fungus invades the xyle ! pith, forming 
reddish-brown or brown streaks that may extend to the 
crown of young plants. Evidence indicates that this patho- 
gen has a role in initiating the rot comple x and may become 
present in 98° of plants in new stands, 


Effect of Temperature on Post-Harvest Decay of 
Blueberry Varieties... Stretch, A. B., and B. H. Davis. 
Iwo early, 2 midseason, and 2 late blueberry varieties were 
stored 1 week in 1958 at 80, 55, 42, and 32°F. Humidity in 
storage was 80° at 80°F and about 50% at the other tem- 





peratures Data on decay were taken prior to storage and 


after 1, 3, 5, and 7 days. Four pints of each variety at 


each temperature were examined and discarded after each 


» 


evaluation in 2 separate tests. The principal molds found 


on decaved berries were {/ternaria sp.. Botrytis sp.. and 
Gloeosporium sp. No significant differences in decay were 
noted after 7 davs at 80°F in the early varieties Wevmouth 
ind EFarliblue. molded 
berries in 2 tests. In the midseason varieties, Bluecrop 

t molded 


showed 30 and 26°, and Rancocas 98 and 64% 
} ? \pproximately 28 molded berries were 


Both varieties had about 77 and 43 


berries in 2 tests 
noted in the late varieties Coville and Jersev in one test. 
and respectively 50 and 26° molded berries in a second 
test. At 55°F no differences were noted within the early 
ind late varieties, but in the midseason group Bluecrop had 
significantly fewer molded berries than Rancocas. Progres- 
sively fewer molded berries were noted in all the varieties 
it 55, 42, and 32°F. The effect of pulp, veneer, and plastic 
containers on mold development, determined under similar 
storage conditions, showed no significant diflerences in rate 


ot be ry decay 


Necrotic ringspot, a new virus disease of cultivated 
a | 

blueberry. Varney. E. H., and L. ¢ Raniere In 1955 a 

grower near Taunton Lakes, Ne Jersey, reported a virus- 


ike disease on the Pemberton variety of cultivated high- 
bush blueberry. Infected plants are stunted, show extensive 
wig dieback, and soon become unproductive. New leaves 
Chloroti 


show chlorotic spots, rings, and line patterns. 
areas mav become necrotic and drop out, giving the leaves 


i tattered appearance, Severely affected leaves are often 


reduced in size. and mav be wavy and distorted as a result 


of the irregular expansion of the tissue. During the winters 


of 1956 and 1957, plants of the Pemberton, Stanley, and 


Burlington varieties were inoculated at budbreak in the 


{ 


greenhouse with chipbuds from diseased plants. Inoculated 


p ints of all > Varieties deve oped typ il symptoms 2 } 


weeks after inoculation. Check plants remained symptom 
ess The virus is readily transmitted mechanically from 


thacum and \ 


cucumber, cowpea, Bountiful and Pinto beans, 


infected blueberry to Vicotiana 





rustica, 
Physa is 
olor. Cos lettuce and Fire 


, . 
foridana. Chenopodium amarar 


Chief petunia. Ring spots and line patterns characterize 
the disease in tobacco. Host range and vector studies are 


In progress 


The vitamin nutrition of Botrytis gladiolorum in 


relation to asexual reproduction. Hf i/cox, L. V.. Jr 

Botrvtis gladiolorum, th sal agent of several types of 
diseases of gladioli, was grown on a liquid basal medium 
that contained salts, glucose ind selected amino acids 
Vitamins were added singly and in various combinations, 


ind the media were adjusted to pH 7.0 before being auto- 


claved All tests were at 20°¢ B. gladiolorum did not 
sporulate on vitamin-free medium or on thiamine-free medi 
um containing the vitamins riboflavin niacin pantothenic 
acid, By, folic acid, Bi. biotin, C, and A, When these vita 
ins were used singly, sporulation occurred only with thia 
ine. Sporulation was greater when all vitamins were pres 
ent than when either folic acid, biotin, o1 tamin By was 
itted. Sporulation was fair when only thiamine was add 
ed, signiheantly greater when thiamine plus folie acid, bio 


tin, or vitamin Bs was added, and still greater when all 4 
Thus, B 


ient for thiamine in relation to asex production and 


f these were present gladiolorum is totally de 
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is partially det I> room, enclosed in a polyethylene bag, and returned to the 
Data indicate that e 4 ta temperature to which it had been adjusted After 2 davs, 
mins with respect bags were removed and plants placed in the greenhouse 
> ‘ : 1” ; : 
The effect of temperature on the protective action Primary pustules were counted 15 days alter a ulation, 
of selected fungitoxicants against snapdragon rust. the t a on pustues at ais penance wen 
> ‘ P . Ob zineb s chlorani 2. iptan 1134, copper 
W oodce Wf iu | ‘ for t ‘ : os : 
\ ; 9200, and sulfur 10,890 The data indicate increased con- 
Sapengser peo tt wil nereasing temperature, the greatest differences 
s10n : on , ‘ ‘ ‘ being betwee! 9 and 65 he ues for per cent control 
Puc nia antirrt I init t55D (wet captan 9}, copper 97. and sultur 49: at 605 
plied as protect pa n plants ptan 98, copper 73, and sulfur 72. Zineb and chloranil 
(Antirrhinum ma ( ve essentially complete protection at a temperatures, 
placed in artificia r Oo] nder the uniform conditions used, one plant per treatment 
After hours, eact nil proved sufhcient for the detection of fungitoxicant dil 
lated witl il feren 


REPORT OF THE S5SIST ANNUAL MEETING OF THI 
AMERICAN PHYTOPATHOLOGICAL SOCIETY 


Phe oist Annua \I tl \ in Phyt bone. James Tammen, and CC, C. Wernhan The Chairman 
pathe egical Sa I ! “ el ‘ phasized that there were many others who 2 e of their 
in f the A ‘ ly 1} ~ ! time ind efforts in) preparations t 
campus of the P ( st 
tion, Pens \ ~ | , ORGANIZATION >} 

Siteniiee of Societ | at about 500 THE AMERICAN PHYTOPATHOLOGICAL SOCIETY 
The program 1960 

Future n }? ; pP } ( ' Couneil: 

on Te rue f Plant P I le 4 | ! Willia ( Snvder, President, University of California 


Of Tour pape 2 I \ MeCallan, President-klect Bover Chompson 


rescare 


Crops. Diseas f P f Fu Willia Bb. Hewitt. Lice-President. University of Cah 


Funwic ide ind Ant 1) Plant fornia 

Diseases of Field C1 \ 1)is f Glenn S. Pound. Immediate Past President, \ niversity of 
Cereal Crops. Fur ( I c Wisconsin 

Resistane Fruit D - \I George A. Zentmver, Secretary, University of Caliternia 


a Thor K edahl. Co ! \ ( al Division 
Russell S ‘ \ i} { I v of Minnes i 
M. BM | KE. MM. Stoddar Cour r \ D Con 
( ( ‘ ecticut’ Agricultural Exper s 


George | Ml Ni | f > f Marvland 
R ret 1) ti \ ‘ { ~ ) Woodrow W Hare. Cour F S an iD : , Mis 


of Agricultur sissippi State College 


Representatives: 


1 ¢ \ 1. AA. « r Carr B.. Geos.<3 x - Dee 
Noone, N 1 \ ( \ 1. 1960 H. A. Rodenhis 2 ¥ x] : 2 5] 
a 196] 
Cat Cox. H ‘ \! 11.B.S. Bow i Dire ( L. McN | 
Pre xpires D 1. 196] 


1} { il - “ 
(er ( Russ Bb. St : x} Jur ) 
Au | 5 Of 
0 Monday f \ tH I / Cs } \ B j 
1 {) LOO \ K reh ¢ J I R \I ( 
una toy } r {mer Jourr iB \. Frank 


I} ( tt : ( f Ross -. expires Dee. 31, 1960 


Ne t ( \\ | f ] Culture ¢ if Stevensor 
Plant DD Re \\ 1) dso! Alter 
So, y | f << } 1 Container | MAS | 
held Lise () ) ~ / rt S ( RB ] f ~~ a 
Tre - ind Ss ( ‘ { 

Phe Co tt \ { s ls Ass S ( 
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( W. Bruehl (expires D 1, 196] Membership: W B. Hewitt. Chairman: G. W. Bruehl, 
; FE. €. Calavar expires Dec. 31, 196] D. F. Crossan, A. W. Dimock (ex officio), Fred Fros 
J. M. Daly ‘expires Dee, 31. 1962 heiser, W. J. Hooker, J. B. Lebeau, D. H. Palmiter, 
Stephen Diachun (expires Dec, 31, 1960 J. F. Schafer, J. B. Sinclair, E. B. Smalley, J. E 


; Rob W. Fulton (expires De |. 196] ltilization of Plant Pathologists and Facilities in Na 
| Max W. Gardner (expires Dec. 31, 196] tional Emergencies H. H. Thornberry, Chairman: A. 
. David Gottlieb (expires Dee. 31, 1960 L. Anderset ook, each, C. L. Lefebvre 
t J. G. Horsfall (ex ofheio as Chairman of Committee on Virus Type Culture Collection: H. H. McKinney, Chair 

Reviews, expires Dee. 31, 1962 nan: R. W. Fulton. M. K. Brakke. T. J. Grant, R. L. 


W kM expires 1) | My Steers 

John H. Ower xpires 1) 1. 1962 

M D. Ss n= (ex] 1) H Pemporary Committees for 1960: 

H D.S ! NK pire 1) 1, 19¢ fd ’ (omy ( ecting a Diss inating 

I Bb. W S \ex] > D “ Vew I FL D L. G. Ltter, Chair n \. B 
; Groves, Fred H. Lewis, R. H. Wellman 


Standing Committees: (dvisory Committee on Inte tie of Research on So 
EE xter ; Arce n Sherf, (hia il Cy LOT Brandes, \l Borne Pathowe ‘ W ( Snvder. Chairman ™ John 
P. Britton, Herbert G. Johnson. I. C. MaeSwan. A. O con. L. W. Koch. P. M. Simmonds. W. D. MeCleltlan 
julus : rvell ) ith, : pecia ommittee tor Ser es to Manulacturing & Edit 

Fir es ar Investments 4 Ww. D ’ ex officio ng ot Phytopatholog Glenn S. Pound, Chairman: A 
Chairman: A. E. Dimond, L. P. Miller, R. H. Wellmar W. Dimock. Helen Hart. A. Frank Ross, E. E. Wilson 
Histor ( Plant Pathology 1. A. Stevenson, Chairman {dvisory Committee on Agr tural Meteorology Paul 
i M. | Barrus, H. P. Barss. M. W. Gardner, Kar E. Waggoner, Chairmar KR. V. Bega. R \. Hyre, 
Maramoroscl Thor Kommedal S. M. Pad L. H. Person, E. P 


E. Pontis, C. S. Venkata Ram, Herman A “Rode 1d Hoc Committee to Study Committee | tions and 
hises lis Sequei koll takmar {nnual Meeting Programs: G. S. Pound, Chairman; 
John A. Stevenso J. G. Ten Houten, Maurice | Wm. B. Hewitt, S. E. A. MeCallan, Ralph Shay, W 


/ ett . Commuttec n P t Disea / vf Ra ph Si (haw 


: P} thological Clas L. C. Knorr, Chairman; Ri nan: J. Cedrie Carter, E. L. LeClerg, P. R. Miller, A 


Heler Hart, \. ( Ridlens Harry | Wheeler | REPORTS OF OFFICERS, COMMITTEES, AND 
Pi vathological News Page K. W. Kreitlow. Chair REPRESENTATIVES 


Report of 


the Secretary. Thi lembershiip ! the 
te Yas ofl Dewe 


s1. 195! was 1.9 New member 
plications accepted were i of these vere regular 

S. Boyce, Harold J. Jensen, A. Frank Ross, W. H Se ee ee ee eee 
I eritus Member Since the preceding meeting the follow 
“a eager 8 pisiefgs ng members had passed awav: Guy R. Bisby, Louise 1 

J. Christensen, J. B. Kendrick, Sr., George Kent, He pocdall, Hurley Fellows, R. J. Haskell, Clifford V. Kight 
Rex 7 is, Rov A. Young nger. Kenneth W Neatby. Rov G. Pierce, Reiner Bonde 

‘ or P. R. Miter, Chairman; Jom 5 Wa. B. Hewrrt 


Bb. Ket ir k. Jr H. King, J a L. Weihis ‘ Report of the Treasurer-Business Manager. An 
Reaulat Work and Foreian Plant Diseases: CG. 1 inalysis of the ned financial statement of the Ameri 
Stout. Chairman: E. C. Blodgett, J. G. Dickson, J. P in Phytopathological Societ nd PuytorpaTHoLocy will 


' Fult G. H. Hepting, R, P. Ka Gerald Thort show that APS expenditures on regular funds exceeded 


King-olver. C. M. Leach, W. C. Schnathorst, James a share of costs of ng the business office, partly by the 
| n. W HW t ! inge ount t . retaria t t devoted I handling 


er ‘ ed {, Ju Cele ition ind 

Special Committees for 1960: part hv increased tty expenditures The Puyto 
I £ ef On ! “a R { D. F. Cros rHOLOGY del t part iue t 1 $3.200 Increase In cost 

| Marre, W. A. Kew Cust Lehn, 1. 1 f manufacturing PHYTOPATHOLOGY, partly to costs of 

Miteche P. D. Peters lol K ID. | Stod ng the business office nd partly t osts of new invest 
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PHYTOP 


AMERICAN 


(INCLUDI 





ATHOLOGI 


?? ATHO! 


PHY TOPATHOLOGY 


N] Othee of 
\l i If ry {ost ot 
Refunds 


6,152.20 
1,182.85 
204.75 


Editor-in-Chief 


new investments 


Vol. 50 


$41,337.82 


$23.640.92 


$32,183.92 
29,290.55 


$ 2,893.37 


1959 


Earnings 
1958-59 


,.00 
76.25 
320.00 
$4.40 
14.00 
150.00 
136.00 
142.00 


16.80 


92 80 


s 70.00 
198.00 


§$ 268.00 


$ 277.94 
O06 i2 
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308.32 
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52 4.1 
261.78 


69.00 
9000 


391.31 
} 


68.65 


> e900 a7 
SL.000 6 


$4,210.34 


in PI vtopatho ogical 
ir ending 


expenditures, 


t d and in 


Office of Advertising Manage 186.04 
Fiseal ¥ 0, 1959 Director of Internal Revenue 911.83 
AMERICAN PHYTOPATH . ETY 
. Balance on hand June 30, 1959 
eceipts: 
Balance on hand Ju ) $30.4 . Toray Barance APS & PHytoratHoLocy 
Membership dues $ 264.00 Placed in savings and securities 
NSF Grant G4605 
Ann. Volume » H00.0 Cash on hand June 30, 1959 
NSF Grant G5742., 
th Ann. Celeb 100.00 INVESTED FUNDS 
NSF Grant G5775, s 
Biblio. Rev. P. P N00 0 Values as of June 30, 1959. Dividends and Interest 
NSF Grant G8380 for the Fiseal Year July 1, 1958 to June 30, 
Source Book 8 500.00 
Contr. Industry for 50th At Value 
Celebr. 1400.00 SINKING FUND 6 30°59 
Adv. sales 50th Ann. \ § 668.15 §7.832.15 l.S. Savings Bonds, Ser, J $ 1,875.00 
U.S. Savings Bond, Ser. F 23.22 
Tot il S68 305.50 | Ss, Savings sond. 2er. E 378.00 
Northw. Fed. Sav. & Loan Certif. ? 000.00 
Expenditures: Lawn Sav. & Loan Certificate 8.000.00 
Ofte ot Preside nt = 14th) Family Finance Corp., 90 sh. 2 778.75 
Ofice of Secretar 967.33 Westinghse. Elec. Corp., 22 sh 2,079.00 
Office of Treasure ; Standard Oil (Ohio), 60 sh. }. 165.00 
Dues. AIBS. 1959 937 00 American Cyanamid, 100 sh. 6,150.00 
Dues. American Grass 10.0 Johns Manville, 71 sh. 3. 727.50 
Donation. American 1] Cy Amer. Tel. & Tel., 24 sh. 1.926.00 
Collection 200.00 General Electric, 25 sh. 2.006.25 
Reprinting “Careers in P Pacific Lighting, 40 sh. 1.960.00 
Pathology” 139.33 Boston Fund, 390 sh. 7.386.060 
Expenses, Repr. to R I; 11.08 Wellington Fund, 480 sh. 4,995.20 
Exper nses, Pub. Relat ( 12.16 
Expenses, NSF G5775 (B ) 5.79 S$ 51.310.52 
Expenses, Ann. Mt 281.33 
Expenses, 50th Ann., Ind. ¢ 6,241.89 — LyMan Memortat Funp 
Exp nses, 50th Ann.. R Westinghse. Elec. ¢ orp.. 85 sh ba 5307.50 
Pc sien, wes 63749 Amer. Tel. & Tel., 66 sh. 9.296.50 
expenses, 50th Anr Sk ¢ 
64005 16.4 9 $ 8604.00 
Expenses, 50th Ann., NSF ¢ 
(,5742 LOO.0O0 
Expenses, 50th Ant APSR P , 
ete 9 64 HYTOPATHOLOGY CONTINGENCY FUND 
Univ. of Wise. Pre 9.50 $59.762.50 Arlington-Fairfax Sav, & Loan € §8.150.89 
\rundel Federal Sav. and Loan 9 ADE SS 
Balance on hand | € 8 543.00 Southern Federal Sav. and Loan 10.089.09 
Decatur Federal Sav. and Loan 9,041.40 
PHYTOPATHOLOGY Fidelity Federal Sav. & Loan 8.4189.42 
Receipts: Standard Federal Sav. & Loan 10,028.95 
Balance on hand Ji G97 A7y Southwest Savings & Loan o. wt 6 
Sediusiattocn sand = “ Prudential Building Assn et (145.2% 
sinaclatiniin . ) lompkins ( ounty Savings Bank 2.075.00 
‘ : , gps tpn: Ithaca Savings Bank 2090.00 
ager gery an . First National Bank, Ithaca 1.068.75 
Reprints & excess 6.505 64 & 77 920 7% 
Rg —— M POUL Porat INvestep FuNps $135.845.28 
nterest on Invest 169.2 
> ’ ; : { ) 
Sexe, “ai - n - - On 83 sh. purch. 4/59 
\e , 20 si purel 4 9 
> P hased 4.59 
Mise ineou 4 iy 22.4 
Tota $64.9 } Report of the Auditing Committee. We have examined 
the financial record of The Ameri 
Expenditures: Society and PHytoratHonocy for the fiseal ye 
eT e 30, 1959 In our opinion all receipts, 
Peart arene : ’ ind funds were properly and accurately recor 
Cost of reprints } 
Office of Business M G. C. Kent 
W. F. Mar 
*Cash dividend : W. T. Ser 
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April 


Report of the Editor-in-Chief, Material published in 


the July-December numbers of Volun 18 could not be 


annual report. These 


covered in the 1958 numbers con 
tained 71 technical articles, 18 Phytopathological Notes, 83 
abstracts (13 pages), 1 review article accepted under a pro 
gram authorized by the Council in December, 1956, 3 book 
listings, the table of contents and index (18 pages), and 
$}. pages of news. Some changes were made In the index 


and thin type were used for the three grades 


a special listing 


bold, mediur 


of headings ind Was provided for new 
species and varieties ot Six technical articles 
during the last six 


pathogens. 
and 4 notes were rejected or withdrawn 
months of 1958 

Volume 49 will be the largest volume to date. As this 


is written (July 1-10), 6 numbers have been pub 


report ni 
lished, the seventh is in press, and the eighth is in the 
paste-up stage. These numbers contain 532 pages. If the 


each held to the customary number of 
19 will contain about 772 pages. Vol 


ber, contained 752 pages 


remaining } iret 
pages (64), Volume 


ume 4.4. the 
In the first 8 numbers of Volume 49 were 113 technica 


largest previous nul 
articles 160 pages), 28 notes (27's pages), and 63 ab 
iddition, 15 pages were required for 
stings, and | page 


, 
resi 


stracts (11 pages). In 
the annual report, l'2 pages for 8 book hi 
for an obituary. Pictures of Charter Members and 
dents of APS were printed on an extra’ signature 16 
pages) in the April number. Three 


ther numbers (May 
June, and August) were also enlarged by 16 ! 


pages eac 
In the first six months of 1959, 147 
than the number submitted in 
the first six months of 1958. As of 1959, 145 manu 
scripts were on hand. Ninety-seven of these had been a 
cepted, ind 58 of the 97 
to be scheduled for publication 


nuscripts were sul 


mitted. This is 37 create! 


in the galley stage, ready 


were 


Thus, the number on hand 


would fill at least 12 numbers of the customary size lo 
avoid ndue delay in public ilior I his backlog, the 
s17Zt 1 ft re issues must be increased We may be con 
pelled, moreover, to establish 5 signatures as the usual nu 





ber of pages per issue, thereby providing room for about 48 


more technical articles and notes per volume. 

Because ola heavy work load and production problems 
the printer fell behind in providing copy and in issuing 
PHYTOPATHOLOGY during the winter months. By late April 


however, the normal flow resumed and tl 


of copy had beet 
John Fergusor 
commended for 


igain issued on schedule Mir 


numbers were 
II] and his staff at Monumental ar 
which the 


the flective wav In Vv met these problems kor 


example, the average time between acceptance 
ripts in the May and June 
rrably with the 160 


ind pub a 
numbers was re 


tion of manus 


duced to 15] days, comparing very Tay 





dav average for 1958. For the same period, however, the 
ti between receipt and acceptance 0 inuscripts, was 
higher than that fer 1958. To a considerable extent, this 
was due to the slowness of a number of authors in return 
ing their revised manuscripts to the editorial ofhes 

I wish to acknowledge the fine cooperation of authors it 
iwccepting manuscript changes. The editors and we in the 
editor fice suggest condensation or deletion only where 
we feel such can be done without i pairin the value of 
the paper One tf our major responsibilities is tf . 
space, thereby reducing cost. Att s the deletion of rd 

iV set to be penny pinching with the cos f 
publishing s ntil naterial at a it ts a word te 
words pinched puts us In the d I ss lables 

ne costly than either tex g iphs Moreover, tabu 
arrangement Is not iwavs the est 1 | sentin results 
Many types of data can be presented effectively ir 
the tex r in a grapl When tables ar ised the d 
: d be reduced to its simplest mprehensible fe 
How to prepare a table and when to use one is learned on 
ty x perience Inexperienced authors tend to use too 1 
( p ited tables, leaving ¢ I it es . irg 

| Vis 1 nk ditors tor P iat f - 
u- Ipts I} lg erworked =f ‘ } 
formed this service cheerfully i ely. I 


ANNI 


to 
_— 
Vv) 


AL MEETING OF APs 


debted to the Business Manager for advice and help, to the 
oficers of the Society tor encouragement and support, to 
Mr. Kelvin Deming for efficiently performing the tasks of 
editor, and to Mrs. Betty 


kept the ofhce running 


both a copy and a 


Shaw. who as Se 


production 
retary has 


smoothiy, 


E. E, Winson 


Report of the Advertising Manager. Seventy-five pages 
printed in PHyYTorATHOLOGY during 
1959. There 


news: the 


of ads and news were 


the fiscal year ending June 30, were 52.5 


pages of paid ads and 8.5 pages of remaining 
14 pages were free ads for the Society, Phytopathological 
Entoma, and Biologi {hstracts. The American 
Phytopathological Society has received free advertising in 
for Entoma ads in PHYTOPATHOLOGY. 
reported by the 


Classics. 


Entoma in exchange 

Receipts and 
Manager. 

I am grateful to Louis Brown, Monumental Printing 
Company, A. W. Dimock Manager. and E, E. 
Wilson, Editor-in-Chief, for their help in matters pertaining 

idvertising in PHYTOPATHOLOGY 


’ 
disbursements are Business 


Busine ss 


D. A. Roperrts 


Report of the APS Representative, Board of Edi- 
tors, American Journal of Botany. The representative 
on the Board of Editors received no communi 


the editorial staff of the American 


itions trom 
Journal of Botany 


\. F. Ross 


Report of the APS Representative, AIBS Board of 
Directors, The Governing Board of AIBS held two meet 
ings during the past year. The first was at the termination 
if the \ugust 28, 
Fenn. The second, under 

James B 
April 28 and 29, 1959 
ciety s representative was most favorably 
ie purposefulness of this body 


meetings in Bloomington, Indiana, on 
1958, under the presidency of Dr 

the presidency of phytopathologist 
held in Washington, D. C., on 


~ 


t} 


Dickson, was 
You 
impressed with 
and magnitude of its 
Insti 
Hiden T. 


sco pe 
various operations, and the general efficiency of the 


tute s 


management by the Executive Secretary 
Cox, 
The Institute 
} 


balanced by exceptionally alert 


kept 
nanagement. The total in 
$15,721.50. Dues 
liates and other sources of income for general operations 
brought the total income to $31,836.04. 
tive AIBS offices were 
than offset by the rec 


operates on a close budget that is 


from members in 1958 was from 


come 
ith] 
Total expenses ot 
$53,500.83. but the deficit was more 
$47,240.44 in 


overy ot overhead 


irges on certain grants for sponsored projects operated 
by the Institute 

The total amount of money received from grants in 1958 
was $372.382.99. which was added to $99,526.01 of funds 


carried over from 1957. This. with income from publica 
tions, gave a total of $481,412.16 for operating all projects. 
Among the operated in 1958 were translation 
of Russian journals ($96.888 from NSF). 
English edition of 
NSF). conducting a Visiting Lectures Bureau for 
arts colleg S $) 843.00 from NSI ) rie 
Register ($22,415.66 from NSF), International 
Botany and Zoology ($20,227.34), develop 

[TV film ($47.800). studies on 

} 


curricuium In science by high school teachers and college 


mayor projects 
publication of an 


Russian Soil Science $36.575 from 
«mall 
liberal Biological 
scrences 
(onterences in 


ment of an experimental 


professors to be done at the University of Colorado ($143, 
200 from NIH), and development of a series of moving 
pictures for teaching an integrated progra in biology 


72,191) 


made in consolidating pub 


Ford Foundation grant of $1 
Substantial progress is being 
ication services and in improving the Institute’s publica- 


tions under a qualified and experienced publications man 


ger The AIBS Bulletin still operates at a deheit, but the 





(Quarterly Review of Biology ind the Sy nposia Proceed 
gs are operating on a sound financial structure 

In view of the financial situation and the excellent serv- 

- being perto dt AIBS. vour representative strongly 

sed and urged the ren f the $1,000 « ng per 
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society, a move that APS | l consideration of radiation hazard illustrates the point. In 
This move opposed pt ‘ whers and these situations, AAAS may erve in authoritatn not an 


the Ecological Soci I i t the spring uth rian! 
meeting, and t . I t I t The new Vice-President for Section G is | W Went. of 
$1.00 per member n would red the Missouri Botanical Garden. and for Section O. R. E. 
and that larger gt t t tment Hodgsor Avricultural Research Service, Beltsville, Muarvy- 


in the future ina 


unction 


' ' ‘ ( LTS 
Upon reco \1I James (. Horspau 
iIncorporatior we ¢ I ( | 


exemption under tl 1) nd t Federa Report of the APS Representative, Division of 
Government. Y: pposed th Biology and Agriculture, National Research Council. 





wording of the ' f AIBS would The National Research Counei net as a single body tor 
operate under the | R ( 1954 the bulk of the time allotted to its annual meeting, March 
subsequent amend ‘ lou < et 19-21. Four general topics were explored, first in plenary 
iccept as part ¢ ' tis session, then in sectional discussion meeting ind again 
that could be | . : ! in plenary session: Means and Patterns for the Support of 
government administrat i t - ! Scientific Research: The Nature and Conduct of Fellow 
unknown to us. Your ils pposed ship Programs in Science: The Place of Behavioral Sei 
the following provis wed thie ences in the National Research Council: and | Ss. Science 


ulations of the i! ley a c 1 iT Foreign Aid We can expect a summary report of the 


cies the work of t ATBS TEL deliberations, but it would be infeasible to attempt any 
iwatlab to the pu 1 pu t It further details at this point. 
is Our opinion that F i Obviously, a large number of the many and varied activi 
it would clearls aT rec | ties of the Academy and of the Research Council affect. 
tract work for th of ore or less directly, the affairs of plant pathologists. They 
AIBS. Your represer t a | : do not, at the same time, seem to be matters that can be 
misinterpretatior pecifyil that readily reported explicitly in this report. [| refer to the 
AIBS should not tte pt fu activities of the Fellowship Other the | Ss. Committee of 
ence legislation |’ t not tive the International Union of Biological Sciences: Docume nta 
of AIBS, but a pul t nsti | tion Conference: Conference on  Scientihe Manpower; 
ganda if it conflict \ se studies of renewable natural resources, of research pro 
sions were oted e | hye " ( grams in oceanography, ete, 
Secretary urged no f The Division of Biology and Agriculture is organized to 
wordin ot tl ao | vere py } meet the needs of the moment, so to speak, ind therefore 
federal and district off reflects the changing interests and emphases of the groups 
I uree nost <tror t \Ps I > whom it most immediately serves This is not to sav that 
member, irrespect Wea the Division is entirely at the merey of outside pressures, 
about $5 per persor 1 t nadir but rather to admit that whatever is vigorously pushed 
Grorce L. McNev s inclined to loom rather larger in the organizational and 
ldgetary pattern of the Division At the moment. the 
Report of the APS Representative, AAAS Council. igricultural and nutritional programs and the work on 
\s representative tt ‘ e ( il f the AAAS aboratory animal resources COMprise much of the active 


S weted for the election of Che i ke Prestdent element in the Division; the Handbook of Biological Data 


Elect. and fer Benth "its \ et Mead somewhat reduced emphasis: and some once-active commit 
awn af the Beard of Disectes tees and boards now largely inactive or no longer existent. 
linfnrtunately I was not 4 ‘ ' et During the “fiscal” year April 1958-March 1959. the 
ine of the Aseociation W , Biology Council and Committee on Educ ational Policies 
of the important 0 { AAAS were discontinued, not through any ick of recogni ed value 
oro thi hatinak ol ( n S in many quarters, but simply because funds for their con 
Aspects of Sciences \ | 7 1Qss | 1 not tinuation were not forthcoming. The boards and committees 
sttend. of course. ' in the general area of food and agriculture continued at a 
he report says . , tand shies obvi normal pace, as did the program on laboratory animals 
past vear's efforts | ee , v3 The Handbook office has reduced its staff and curtailed 
these difficulties . foyy Sarnie ot its projected volumes, but otherwise continues 
ance of spe fie pro . f uch as ilw ivs and im the past Vear con pl ted its treat 
It is not the puri h ( ' lates nent of tungicides 
these issues. facts an ' , t n ad News items since March, contained in a very valuable 
vocate of parti lar jf ) " 1 t I informal monthly news sheet sent from the Division office, 
to become an agené fy the ry { include ictivities of the Committee on Bio-Astronauties, 
this committee to 1 I us vs it i very large and far-reaching group: a gift to the NAS 
which scientists nar . i t | NRC of funds to construct a new Hall of the Life S« renees: 
ing the use of scirentil . i - a net piy t resumption of the work on the High School Sourcebook in 
the AAAS should 1 tal , end Biology ind a grant of $50,000 to the Agricultural Board 
specific policy 1 progr ! foes tor the specie use of its Policy Committee Verv recently 
vaiflant the belief hat , { ‘ there was a meeting looking toward reestablishment of the 
ind society have ( tlee "I Educ ational Policies in a somewhat altered 
properly in the doma that form and initial steps toward establishing a board to survey 
decision is hindered f tinguisl T the manifold implications of the widespread use of pesti 
political from seientit pect t ecis = furtl des in field and forest. 
complicated by the xis! irvil I Hietiy It has been my experience through several years as a 
schools of thought n t | I ! i es staff member with the National Research Council. and two 
tific evidence. each w | sts since that time as a most interested bystander, that astonish 
and that. in such situatior {AAS t ee espor ingly few American scientists have even the iZiest notion 
sibilities. not bv addir t it y al nting if what the Academy-Research Council is. what it does, and 
to separate the issu ' ft t | how much more it could do with the support of individual 
explain ind revir t | -crentists Because it is basically neither I operational 
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organization nor a tund-granting group, nd because tits 
role vis-a-vis the Federal Government is almost universally 
misunderstood, few have any appreciation of its unique 
potentialities ind function. By this | do not mean “better.” 
or “larger.” or “more profound” I mean just that: unique 
The innual weting of the Divisior is listinct = tre 


the annual meeting of the National Research Council—was 
| 





brie isting only a few hours. It was clear, or s 
seemed tt ne, that most members of the Division repre 
senting athliated societies fexcept those few who, like n 
self. were intimately iware if Division activities throug! 
personal and continued contact) were nearly as ignorant 
of what the NR¢ stands tor as is the veneral screntihe 
publi Yet if the time and effort of these men, the unpaid 
committee and board members. and of the paid staff, are t 
vield dividends, the societies must make se of the Division 
in whatever ways may prove truittu 

| would urge that the Council consider irefully whicl 
of its pr ems might be passed ilong t tl Division wit 
rece endations tor action, No miracles will result. but 
I think we would be pleasantly surprised to learn wl 
proper question, intelligently framed and diligently pushed 
m ws d through the NRC channels At some risk of 
oversimplifyving i nost highly complicated situation, | 
would suggest that if a question is of a research nature it 
nust be handled by the individua pat vist in Nis own 
iboratory and held plots: if it is an operational problet 
t properly belongs with the demonstratedly productive staff 
of the AIBS: if it entails matters of poliev, particularly as 
they may impinge on other areas of science. it should be 
j it the doorstep of the NRC through the Divisior 

As a specie example of this pattern of operation I 

ne tter considered briefly at the recent Divisio 

meeting: the whole problem of experimental populations, 
breeding and seeding stocks, natura eas, et imsthe 
plant sctences This is not somethir ‘ onsidered i 
the nd qu ioratory It is not as vet I ny means 
~ ethur t ” Started on a large pe tional scale I} 
pros and cons need to be thrashed out on the broadest 


ind action taken only after 





siderations, Is there a problem here for plant. scientists 
For the special area of plant pathology? What disciplines 
il nvolved? What is the range of iterial to be consid 


ered?’ What are the costs? What are the obstacles to thi- 
ns limit Coune 


loot j ? ] 
solutior in to that 1 would by 


consideration of how best [ and the NRC can serve the 





Society to this one point, but it serves as one exampl 

What. if anvthing,. would the Counci ke to see done it 

this area?’ What is mv charge as Society representative / 
If the Cour does not use the Divis hie nu 

I can f ction in my capacity as represe itive ¢ is al 

individ nd somewhat teeb t that 


RusseLct B. STEVENS 


Report of the APS Representative, Agricultural Re- 
search Institute. The Seventh Annual Meeting of the 
Avricultural Research Institute was held in Washington 


D. ©... October 13 and 14, 1958, but little transpired at this 


session re rding plant pest 

At its eeting in Julv the Ag il Pest Co t 
idopted policy that it would serve relv as a stimula 
ing group to develop interest and t rage activity i 
every tine of activity represented Dy ‘ ous subcommit 
tees Phe ttee ventually plans urn the whole 
project of d ping information on sses and on b y 
ical cont if diseases over tos} sts, for the ec 
mittee felt it was not desirable to s the field ind 
nitety 

On October 20 and 21 the ¢ tee n Agricultura 
Pests held for the first time a joint g of its six su 
‘ s dealing with insects, pla seases, nematodes 
er Dr e pests, weeds, and fica ! ot s Ort 
plant J gens The purpose 1 t nference was t 
devis theds for, and stim t t : curate | 
prals osses Cause t oT ] -t- Iw rey . 
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vear: (1) Some Principles of > v Methods and Pro- 
cedures for Determining Samples, by E. L. LeClerg, and 
(2) Progress Report on New Techniques for Plant Disease 
Surveys and for Appraisal of Losses, by Paul R. Miller, 
Brief reports were also prepared by subcommittees, indicat 
ing that the Agricultural Pests Committee was active 

The Eighth Annual Meeting of ARI is scheduled for 
October 12 and 13, 1959, in Washington, D. ¢ 


FE. L. LeCrerc 
C. L. Leresvre 


Report of the APS Representative, Food Protection 
Committee, Food and Nutrition Board, NAS-NRC, 
The Eighth Annual Meeting of the Liaison Panel of the 
Food Protection Committee, held in Washington, D. ¢ 
December 11-12, 1958, was devoted to review papers and 
panel discussion on food packaging materials, their compo 
sition and uses The report of the Subcommittee on Food 
Technology appears as NAS-NRC Publication 645 None 
of the material presented was directly related t plant 
pathology. 

One recent publication of the Food Protection Commit 


ee that may be of interest to plant pathologists is a state 


ent resulting from the 1956 symposium on insignificant 
ls of chemical additions in food. It appeared in the 
Food Drug Cosmetic Law Journa July, 1958, and con 
cludes: “It is recognized that, as the result of use of chem 
ils in food production and processing, substances may 
cur in foods in ounts so s | as to be inconsequential 
n relation to public healtl n such instances, regulatory 
tion is not required 


1. Ro MeGrew 


Report of the APS Representative, American Type 
Cuhture Collection. Total receipts by the Collection for 





1958 were $82,889.76, and expenditures were $71,220.99 
Of this amount. $60,289.28 was obtained trom the sale of 
cultures $17.756.86 from grants, ind the ilance from 
iscellaneous sources. The number of cultures (9231) sold 
n 1958 was the largest except one (1949) in the Colle 
tion's history Ines e from this source has beet iugmented 
$3350) pleasantly by the fees, at $50 per culture, tor the 
deposit of cultures in connection with patent applications 
Total worth of the orporation now exceeds $100,000, of 
which about $40,000 - in cash and negotiable securities 
ind the remainder represents equity in the building housing 
the Collection. The balance due on the building has now 
heen reduced to about $16,000 

The Oth edition of the ATCC catalog of cultures was 
issued in October. Copies are being sold at a dollar each, 


procedure that helps defray the costs of preparation and 
publication. Listed as available for sale are 4350 strains of 
rganisms distributed among 1847 species. Added during 
1958 were 331 strains The second edition of the Catalog 
ind Registry of the Plant Viruses, also issued late in 1958, 

ivailable on request. It is noted that APS contributed 
$200 to the cost of publishing this catalog Manus ript for 
the revised catalo oft nimal iruses has beer mmpleted 
ind is under review by interested workers. To be published 


luring 1959, it wi ist 140 strains, In contrast to the 52 
strains in the 1950 editior 

Dr. Clark, Associate Curator, received a new grant of 
$10.580 from the National Institutes of Healt t ontinue 
his work on bacteriophages The same Institution also 
ipproved a grant of $5000, eflective September 1, 1958, 
for expanding and proving the services of the ATCC 
Viral and Ricksettsial Registry The Rockefeller Founda 
tion provided $749.86 to enable the project to get under 
wa 

The Curator, Dr. Freeman Weiss, prepared a demonstra 
on covering thre work of the Collection as part of the 
exhibits of the APS at its 50th anniversary meeting at 
Bloomington, Indiar n August. Some 300 persons visited 


he exhibit 
The annual 1 tl f the ATCC Board of Trustees w 
don Februar 21, 1959, at Washingtor 1). 
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of the Curator and Asso: t ( itor were received and 


proposed bud t w S8/8.342 was ap 


approved, A 


proved for 1959. A retir te for ATCC employees 
was adopted, and the : gal steps taken to put it 
into action. Attentior i to improving ATCC serv 
ices along various lines but in particular in cooperation 
with the National Institutes { Health in the field of main 
tenance of virus and tissue « ire A new Executive Com 
mittee was appointed, consist f R. D. Coghill, G. W 
Irving. and C, | Lefebvre ( hairman) The Board re 
corded its appreciation of the ervices ol H, H. MeKinney 
representative of APS on t board for many years and 
Chairman of the Execut ( ttee for the past two 
years The Board elected John A. Stevenson to succeed 


Mr. MeKinney, with R. W. Davidson as alternat: 


JOHN \ STEVENSON 


Report of the APS Representative, American Stand- 
ards Association Sectional Committee on Common 
Names for Pest Control Chemicals, K62. The number 


(Vol. 50 


Report of the APS Representative, American Grass- 
land Couneil, The American Grassland Council (formerly 
Joint Grassland Farming) held its annual 
business meeting November 28, 1958, in Chicago, Illinois, 
to attend this meeting but submitted a written 
report as follows: “The American Phytopathological Society 
held its 50th Anniversary Meeting August 24-28 at Bloom- 
ington. Indiana. These meetings were held in conjunction 
with those of the American Institute of Biological Sciences, 
The major part of the program was devoted to symposia 


Committee on 


I Was unable 


with invitational papers being prese nted by specialists trom 
Since major emphasis was placed on 
presentation of papers 
those in attendance to hear 


world, 
program, 


all over the 


the symposium research 
was discouraged in order for 
the symposia speakers and participate in discussions, 

“The exhibit hall at the meetings was devoted principally 
to plant researe h. All pathological 
research, including research on diseases of grassland crops, 


pathology ispects ot 


were covered in the many excellent exhibits displayed. 


of common names officially accepted was increased by 9 “Interest in diseases of forage grasses and legumes con- 
during the past year, bringit he total to 18, as follows tinues to mount, as evidenced by the number of papers pre- 
Common name (las Chemical name 
chlorbenside t ae p-chlorobenzyl p-chloropheny! sulfide 
dalapon herbicide 2,2-dit hloropropionic acid 
dik apthon Inseé ide 0-2-chloro-4 nitrophenyl O,O-dimethy| phosphorothioate 
dimethoat« ecticide 0,O-dimethyl S-(.V-methylearbamoylmethyl) phosphorodithioate 
diphacinone rodenticide 2-diphenvlacetyl-1,3-indandione 
diuron erbicide }- (3.4-dichlorophenyl) -1,1-dimethylurea 
dodine fungicide n-dodecylguanidine acetate 
erbon rbicide )-(2,4,5-trichlorophenoxy) ethyl 2,2-dichloropropionat 
ethior iracide O00" O'tetraethyl S.S’-methylene bisphosphorodithioate 
nsecticide 
fenuron herbicide }-pheny!-1,1-dimethylurea 
monuron erbicid }-( p-chlorophenyl]) -1.1-dimethylurea 
neburon bicid |-n-butyl-3-(3.4-dichlorophenyl) -l-methylurea 
OVEX ticide p-chlorophenyl p-chlorobenzenesulfonate 
phor ite I the O.O-diethyl S (ethylthio) methyl phosphorodithioate 
phosphamidon id -chloro-2-diethylcarbamoyl-l-methylviny! dimethyl phosphate 
ronnel nsecticide O,O-dimethyl O-(2,4,5-trichorophenyl) phosphorothioate 
silvex herbicid 2-(2.4,5-trichlorophenoxy) propionic acid 
zoalene nti-coceidia 3.5-dinitro-o-toluamide 
r 
Standard commor les dsoby the sented at Divisional meetings of the Society. Interest is 
Interdepartmental Con LSDA in per n ilso evidenced through requests forage pathologists receive 
with the Society and | ition of tl abave for preparation of articles for farm journals, books, and 
Committee K62> are 1 ranil, dichlor ferban reference volumes such as encyclopedias.” 
glyodin, maneb, naba “ ind zit Cl On January 27-30, 1959, the American Grassland Coun 
~ al hema s fol these ar n PHytoratTHoLocy 45 cil held a joint meeting with the American Society. of 
295-302. 1955 Phe new fur fe dgoaine is also Known Range Management at Tulsa, Oklahoma. This meeting was 
under the trade name Cyprex in keeping with the practice of holding joint meetings in 
\ meeting was held at | ASA headquarters New cooperation with societies represented in the Amercan 
York on November 12 195 “1detr rious ¢ rrent (;rassland ( ouncil, 
re Money S — ad adn nai C, ins The American Grassland Council decided to issue a 
sist naan Maint tit Peatieta ISCO. TCR) nlanned i1 quarterly publication reviewing pr rtinent grassland activi- 
Sean Cheicker 6-9. 2959 Ae ot sak of 1658 Chen ties in the United States. The publication is not intended 
Gere TH particioatio ne meg ee to compete with recognized existing journals but would 
cade tele take Wen Nottetneita Weloal Shut review recent progress in the various fields and present 
Africa. Sweden. United Kir j ind U.S.A ind 2] these not only to members of the council but to people 
gheerving members Assatenl in Austria. Belgiun Bazi interested in grassland agriculture in general. A publica 
Bulcaria. Chile. Czecl neal Denmark. Greece. Hungar. tion board made up of representatives from various subject- 
Ireland. Israel, Japan, New Zealand, Pakistan, Portuga matter areas or fields of interest within the Council was 
Romania, Spain, Swit nd | nd Jugoslavia. This wtivated. As representative of APS, I w is approached 
committee is concern } 1) pr iples for and accepted the assignment of serving on the publication 
aslaction of common fis nesticides b) procedur hoard for the field of phytopathology. The first number 
for submission of con aon ‘ iSO TCS) pro of Grassland Progress should be issued during July, 1959. 
posals for common n < { ins of | oting Each society or organization affiliated with the American 
national adoption of ISO-1 nded names. A_ large Grassland Council was asked to designate an alternate 
number of proposed re under nsidera representative to the Council. In compliance with this 
tion. request, Dr. Earle W. Hanson, Plant Pathology Division, 
Continued representatior APS on ASA Sectional ¢ University of Wisconsin, Madison, was so designated. 
mittee K62 is recon led. S. I \ MeCaLtan 


MeCrLectan, Alternate 


K. W. KRreittow 
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Report of the APS Representative, Biological Stain 
Commission. Nothing to report. 
SHirn~L O, GRAHAM 


Report of the APS Representative, Research and 
Development Associates, Food and Container Institute. 
Your re presentative has been in contact with the Research 
and Development Associates, Food and Container Institut 
for the Armed Forces, throughout the past year. The 
Activities Reports were received and studied. An extremely 
interesting and informative report on the Preservation of 


Food by Radiation appears in the Activities Report for 
Apri 1959 

The annual meeting of the Research and Development 
Associates was held in Washington, D. ¢ March 31 and 
April 1 and 2. One important session was that of Pack 


id Materials Handling, conducted by the Quarter- 
master Food and Container Institute staff. This program 


included a talk on Irradiation to Protect Storage Items. 
( el James P. Littlejohn (QMC), USA, assumed com 
man {f the Quartermaster Food and Container Institute 


for the Armed Forees in February, 1959. He succeeds 
Colone I rvin | . Kee ner, who was reassigned to other duty 

Working through a contract with the Quartermaster’s 
Food Preservation Project, your representative and his 
issociates have continued studies in this laboratory on the 
contr at postharvest diseases of fresh fruits and vegetables 
by means of gamma radiation. During the past year, studies 
were continued to determine factors influencing the survival 
following gamma radiation of representative fungi in vitro 
and in vivo. In addition, certain causes for the failure of 
irradiations were investigated. One basic 
factor emerging from these studies was that a fast close 
ate was more effective than a slow rate in 
curt ng rate of decay. 


M. A. SMITH 


Report of the APS Committee on Extension. Our 
( ttee met formally on August 25, 1958, at Blooming 
ton. Indiana. and discussed possible projects for 1959, A 
subcommittee was appointed to plan a program for an 
extension workers’ section meeting at the 1959 annual meet 
ing. to be held in Pennsylvania. 

The Committee sponsored an informal 


extension pathologists at Bloomington. This two-hour meet 


meeting of all 


ing was well attended—32 pathologists from many states 
This offered an opportunity for extension workers to be 

better acquainted and for newer men to meet a num 
terans of 25-30 years. Informal discussions 
1) the new plant disease slide sets. which were 


exhibited. 2) the problem and need for continuing repre 


sentation at the Federal level of our extension project, 3) 
exhibition f a new Wisconsin movie on garden diseases, 
nd 4) discussion of topics desired for the 1959 extension 

\ tter fro our Committee on behalf of all extension 
pathologists was drafted and submitted to Mr, C. M. Fer 
gus idministrator of the Federal Extension Service in 
\\ o n This Was In regard to the need lor a kFederal 
exte plant pathologist to replace tl late Dr. R. J 
Ha- Other similar letters were solicited from our 
> | sident college depart! ent heads, and other 


pathologists. U.S.D.A. officials should now be cognizant 
backing of our membership for extension 
support at the Federal level. Wi hope this can be fulfilled 


Wier inds become available i 


I fund vain 
The main project of our Committee this year was _ the 
tion, selection and preparation of 22 color trans 
parencies of plant diseases. Seven sets, devoted to 1) 
ind forage, 2) tree fruit, 3) small fruit, 4) cotton 
-ugar beet, 5) tomato and potato, 6) muck crops, 
? miscellaneous vegetable diseases. were completed 
il flered for sale nationally at a modest price These 
high-quality, well-chosen slides submitted by numer 
cooperating APS members, Excellent publicity in 
! professional and nonprofessior igricultural maga 
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zines resulted in a complete sell-out by June 15 of 626 
sets, for a total of $4,752.09. This was a nonprofit, non- 
expense venture that appeared highly worthwhile as an 
APS Extension Committee service. 

An effort is being made to organize extension-worker 
groups within the five sections of our Society in order to 
permit closer cooperation on projects and events of mutual 
interest to extension pathologists. 

ArnpeN F, Serr, Chairman 


Report of the Committee on International Cooper- 
ation. It is believed by several members of this Committee 
that a definite stand should be taken on the question of its 
most effective form of organization. It was suggested at 
the meeting of the Committee in August, 1958, that, perhaps 
because of difficulties encountered by foreign members in 
travel, it might be best to confine full memberships to North 
American residents, with others in a “corresponding mem- 
ber” status, 

Some letters, and later personal discussions, have shown 
that foreign members are a little bit sensitive about this 
suggestion. Some members believe they have in the Com- 
mittee a special and strong relationship, and they want to 
do even more than at present. It seems that they would 
feel that being a corresponding member would not be a 
happy solution. To tell the truth, it is the Chairman’s 
belief that his fellow Committee members want him to do 
more than he has this year and make the group a more 
important adjunct to the Society. 

It is therefore proposed that the Committee continue to 
operate as at present constituted, carrying on as much as it 
can by correspondence. This is difficult because it is a fairly 
good-sized Committee and communication takes some time. 
This will have to be recognized as part of the Committee 
chairman’s responsibility, and he will have to write more 
letters, It may be at times that major decisions requiring 
It is hoped that 
y members at annual meetings, as in 
the past. When it comes to most of the decisions the chair- 
man will poll his members by letter and act according to 
the results. PHYTOPATHOLOGY is designated as “An Inter- 
national Journal” on its masthead. The Committee should 
be so handled as to be a source of ever stronger inter 
national aid to the Society. 


rapid action will depend on the chairman 
much can be done |} 


The Committee has started compilation of an inter- 
national directory of plant pathologists. It is not ready to 
report much progress on this now, but it is developing. In 
another vear the list should be ready for publication. 

There was a proposal, welcomed by this Committee, that 
we be prepared to assist in whatever manner possible con- 
nected with the 5th International Congress ol Plant Pro- 
tection, Correspondence was carried on toward the end of 
learning where the Congress would be held, hoping for its 
coming to the U.S.A. It was found that the place of meet 
ing seems to depend on what country can offer best subsidy 
and facilities. The U.S.. it seems, does not come into this 
category alt present 

The Committee is in full accord with a proposal that as 
many is possible of the countries, especially those with 


fewer mycological and phytopathological personnel, bring 


up to date and publish plant disease lists. There has been 
good response to this, but it will require some time and 
correspondence to go turther on it 

Another well received proposal consists of Committee 
Ling, F.A.O., Rome, in his international 
It will require a further can- 


vassing of suggestions. Some have already given tentative 


assistance to Dr. Lee 
plant-pathological program 


suggestions and reactions 

4 badly needed List of International Phytopathological 
Organizations is being prepared. Dr. Paul Neergaard has 
ist should be given 


started this and suggests that with the 
a brief account of the activities of 

A project of international cooperation intent is now in 
progress under Dr. M. F. Welsh. He is at work on a world- 
t \ proposal 


int disease 


each organization, 


wide use of terminology for plant virus diseases 


has also been made that a list of general pl 
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n s Interest and dividends allowed to accru in s ngs 
at least for dey iccounts 
It is believed ( thee ( }. Purchased April, 1959 
spondence with | { vreat 90 sh. Boston Fund at $19.1! $7480.20 
attention. It ha ‘ subsic 0 sh, Wellington Fund at $15.65 , 912.00 
be ranted ‘ - pal ZU s! Amer. Cyanamid at 57 ’ 1.150.00 
time secret i h. Amer. Tel. & Te at Zoo" 054.00 
he used as , 25 sh. General Electri 2,093.75 
four time { ( | 10 P ( ( Li hting i 4) 2 000 
tion of sucl ( 83 sh. Family Finane 21 2.66638 
APS ) Mar ( $24,986.33 
activitie 1 oH nsterred higher propor f is| , 
date, tore n | f I nterest savings) ac n 
ir ‘ inve i A. W. D h ( in 
su itter 
\e ( Report of the Standi Committee on History of 
Plant Pathology. Among interesting additions during the 
Report of the Committee on Finances and Invest- year f the historical hle were some of the records of the 
ments. Durit ' port! Fiftieth Anniversary meeting of APS. Other <uel . 
has been exa ( including tape recordings of the invitation paper- er 
( | Tre ! ( ( | during tl meetings and the woving picture f lesion 
Ithaca. N. \ . . ( P lely te Abundance,” will be received for deposit at a lat: late 
NY ¥ | Other accessions have included additional photographs of 


Penna ! | > ! ‘ 
differing in deta | | APS members, presented by Dr. Marvin D. Whitehead. and 
i series of papers from Dr. M, F. Barrus dealing with APS 


proportion i | ~ a I 

rease in hi f rd ict ities during thie first world Wal \ te < he 
some fs f | ‘ colleecty ire available to interested workers a ! time 
Joun A. STEVENSON, Cha a 


reliable ma 


reasonable 
Report of the Committee on Phytopathological 


in balan ( ‘ 
stocks and | f Classics. Titles in the PHYTOPATHOLOGICAL CLASSICS series 
2 outstandi ) were disp ived at a booth during the Society | Cel, 
Wellington Fur de et bration, in Bloomington. Featured was t ; assed 
tirely from tl ' bf tenth volume: Del Mal del Segno. a tran- et rs 
inticipation of . ( ' | ( rat writ 0 ot the pioneer taliar pathol , Fac 
The change ee tis hoped that by pricing PC 10 at produ _ eae 
whieved bv ir ' t eaders W be introduced to the series and t =a 
by realignmen tions that derive from know hie ’ , 
holdings in secur 1 nd flowering of phytopathological thought 
Is to somew! d fund \ A list of titles in the PC series that are « 
summar ul ; ® appeared in the June, 1958. issue of Pu 7 \ 
Phe report of the Treasurer of Puyroratuot (LAs 
\ sites, Dr Robert = Dickey. for the fis al vear Q3 
throug! June it 1959. Ss as i¢ ( « 
( s/ ret de J 
In Sav. & | e719 69 ) S905 9 Re { 
Ins. Sav. & I ( 000.00 My 25 (las ilance 
Savings A¢ : lu lL, 1958 91,62..9 
uU. 3 da | 11.22 Received during fiscal vear 1958-59 
r 69 ‘ From sale of 
(CLASSICS - 0) 
Security Originals $301.50 
Common stocl Reprints 51.50 
Previous hold S27 0116 < 12%) Krom accounts 
Purchased A ) { 11% receivable 10.50 
Investment fur (1 Inals 9 OO 
Purel ised \; { { 0 60 Reprints 1.50 | st) $9 1; 
<1 < | /) ment 
Pot = } > } Cost of printing 
Crassic No. 10 $1127.18 
Total invest : Bank charges 975 
June 30, 1959. at : Refunds 12 
30, 1959 Phe ‘ Stationery and supplies I3 94 
purchase ()y Poo . o 1H gs 
ene —* Cash balance on 
Transact June 30, 1958 $ 99750 &82.171.48 
] Americar ‘ | number of copies of PHYTOPATHOLOGICAL ¢ LAssics 
a “oy 2 sold during the fiscal vear was 295. } iving a tota ilue of 
$343.50 Numbers of Crasstes on hand it Ith i \e 


$4 York, and at Lake Alfred, Florida, « = 
invested $375 u { - follows No. 1, 423: No. 2, 453: No. 3. 0: No. 4, 4 
Ni 79: No. 6, 329: No. 7, 254: No. 8, 443: No. 9. 642 


Irregular dey | d 
statement of ! | Kno ( 





ings 


0.20 
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Report of the Committee on Phytopathological 
Monographs. The Committee has continued its efforts to 


ebtain manuscripts of diseases suitable tor monographi 
tre With various changes the Committee still has 
on sre 13 manuscripts. No manuscripts solicited by the 
Co tree have vet been received. Several manuscripts have 
hee! d and some rejected: others are awaiting revi 
slo! e Committee. 

Ther suthors have requested financial assistance and 
the Council has set up provisions for handling such re 
quests. © author, as a result of change in positions, has 
red néfer of his monograph assignment. 


G. C. Kent. chairmar 


Report of the Committee on Phytopathological 
News Page. During 1959, alternate half and full pages 
of news ive or will be published in each issue of the 
‘ except March. The full page of news scheduled for 
March had te be reduced to one-half page, because of ad 


verti<Ing oniunitments,. With occasional exceptions, news 

items ontinued to reach the editors desk in sufhcient 

fulfill our space obligations. More unsolicited 

item- » being sent in by individuals in addition to those 

forwarade by members of the Standing Committee for 

preparat of News. It is also encouraging to note that 

< being voluntarily contributed by foreign members. 

It is ped that this trend will continue and that we will 

provide our membership with news items con 

ng 1 eld of phytopathology on a world-wide basis 

For able assistance in preparing the news page in 1959, 

Edit wishes to acknowledge his appreciation to the 

, hers of the Standing Committee: L. O. Weaver, Shirl 

.¢ I). E. Ellis, S. H. Davis. Roy D. Wilcoxsen, 
Haws 


K. W. Krerrrow, Editor 


Report of the Committee on Phytopathological 
Reviews. It seems that the activities of the Committee 


! n two rather distinet categories, as follews: 

‘ fat and processing of revienu articles. Alarm 
expressed at the Council meeting of a year ago seems to 
have bee infounded. There has certainly not been a flood 
of revie rticles swamping the journal to the detriment of 


esports, Indeed, the Committee has not yet re 
ed even one of the several (seven, | think it is) articles 


solicited last vear and reported to the Council at that time, 
As Chairman I take full responsibility for not having pressed 
thes itters upon the authors with greater vigor, but in 
inv event [ would hope that most, if not all, will be forth 


¢ within the next 12 months. Certainly, it now ap 
without a very great promotional effort. it 


pears tha 
wi e impossible to secure enough material to maintain 
separate reviews journal in plant pathology, and that for 
the foreseeable future such items as we do receive can be 
Le odated within the present arrangement. 
On inuseript, from Dr, Gaumann, has been published: 
“ d. offered by Professor Farkas, in Budapest, should 
e forthcoming in due time 
Preparation of a bibliography of review articles It will 
that the first effort of the Committee after its 
for tier is to survey those outlets for reviews in plant 
the 4“ that were most conspicuous and to assemble a 
iews “in press” or “in progress” in the hope that 
we vht thus avoid duplication. This file has, as far as 
possible. been kept up to date through the past two years 
\- direct outgrowth of this program, the Committee 
sought and obtained a grant of $8,000 from the National 


Science Foundation for the preparation of an initial bibli 


ography of reviews in plant pathology. with the intention of 
publishing this in PuyroraTHOLoGyY as a special issue, to 
he followed by annual supplements appearing as an integral 


part of regular issue. Details of this plan, and Council 
t pertinent thereto. will be found in the minutes of 
pre ous meetings of that body 


Work has been going on. largely in the library of the 
Dey ent of Agriculture, for about 9 months. Within 
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the limitations attending any such prediction, it rather 
looks as if we shall have about 1500 items over a period 
of 10 years (1949-59). Of the original grant, we have thus 
far spent $3,403 for salaries and $177.79 for materials. Since 
both the bibliographer and the typist have been somewhat 
more productive than I originally estimated, | believe we 
can budget sufficient of the remaining funds to complete 
the ten-year survey, prepare the cards for photographing, 
and purchase the plates needed for printing within the 
initial estimates and have nearly enough left to prepare the 
first annual supplement, i.e., the 1960 material. My esti- 
mate for this second job is about $900, of which | hope to 
find $600 from the present grant. I should, therefore, like 
to request that the Council appropriate $300 toward this 
end. If this can be done, I will request the National Science 
Foundation to allow an extension in time suflcient to per- 
mit preparation of the first supplement. With tangible evi 
dence of Society support, I think there will be no problem 
on this issue, parts ularly when I emphasize to them the 
greater desirability of moving an additional year into the 
future rather than using the money to push the survey back 
beyond the present 1949 starting date (i.e., reviews dated 
from 1949 on). 

1 should make it clear to the Council, and then to the 
Foundation, that | am not simply suggesting the extension 


of the present bibliography for an additional year, to result 
in an ll-year survey appearing in 1961. Quite the contrary. 
| propose that the ten-year survey be terminated as of the 
December, 1959, journals, prepared, printed, and distributed 
as soon as practical after that date. The additional year, 
provided the Council and Foundation act favorably on my 
petition, would be the first of the planned annual supple- 
ments and would give us a good measure of the time, tech- 
niques, and funds required to prepare these on a continuing 
basis, 

May I suggest that I continue in my present capacity as 
director of this particular project until its final completion, 
even though I will have served my term as Chairman of 
the Committee and member of the Editorial Board? Any 
attempt to shift project officers at this point might lead to 
unnecessary complications with respect to the grant, and 
would surely delay completion of the bibliography. 

I should like to express my appreciation to the members 
of the Committee for their generous support and advice 
during the past several years, and to the Council for its 
courteous attention to my recommendations. 

Russeit B. Stevens, Chairman 


Report of the Committee on Placement. The Com- 
mittee has processed a total of 67 applications of plant 
pathologists during the past year. A study of the date the 


applications were filed shows that 22 were filed over 2 years, 


ind 15 from 1 to 2 years ago, and 30 during the past year. 
Of these, 0, 9, and 6, respectively, had their applications re- 
moved from the active files (because they had accepted new 


employment), and 3, 2, and 1, respectively, had decided to 


remain at their present position. In addition, 2, 0, and 4, 
respective lv. ace pted new positions but desired to keep their 
applications in an active status. There are 46 applications 
now in the active hile. 

The above study indicates the difhculty of placing individ- 
uals whose records have been on file for an extended time. 
Part of this may be due to these applicants’ training, produc- 
tivitv, recommendations, ete employer reluctance to con- 
sider these may be the out-of-date records. To correct this, 
we have suggested to some of the ipplic ants that they sub 
mit new applications, thereby presenting a more complete 
record to the employer Iwo have already done so. 

Applications were sent to 50 employers. The number of 
applications sent to each ranged from 2 to 13, averaging 
1 per position. The total number of applicant-employer 
contacts made was 209. Most of these positions have been 
filled, though not often through contacts made by the 
Placement Committee, 

Persons interested in Federal positions should fill out 
Standard Form 57 and mail it to the Execut Secretary, 
Board of U. S. Civil Service Examiners, Sixth Floor, Ad 
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confined to potatoes, It occurs without doubt in bulbous 
iris as it does in potatoes. Morphologi ally this nematode 


appears to be the same in dahlia as in potato. It also is 


found in carrot, sugar beet, onion, dandelion, and many 
other plants, as well as in numerous fungi. In view of this, 
the APS Committee on Regulatory Work and Foreign Plant 
Diseases suggests that anyone who might discuss or consider 
regulatory action against Ditylenchus destructor Thorne 
should take cognizance of its wide host range 

“It was the consensus of the group that the Chairman of 
the APS Committee on Regulatory Work and Foreign Plant 
Diseases should address this communication to the APS 
Secretary, with the request that he transmit it to the 
National Plant Board, scheduled to meet at the Imperial 
Hotel. Portland, Oregon, September 16, 17, and 18, 1958.” 

(Chairman Stout of the APS Committee transmitted this 
communication to APS Secretary Wm. B Hewitt, who 
transmitted it to Chairman F. Herbert Gates, of the National 
Plant Board. Also, Chairman Stout attended the Portland 
meeting of the NPB, where he discussed the communication 
and the action of the Committee.) 

3) Indexing of imported plants and plant-propagative 
materials for detection of viruses (first session) The index 
ing of certain imported plants and plant-propagative ma 
terials for the detection of plant viruses has been a subject 
of previous discussions and recommendations by the Com 
mittee and by fruit tree research virologists and other 
interested persons, including the 
Committee for Stone Fruit Virus Research (now known as 


Interregional Technical 
the Interregional Coordinating Committee); and the Soci 
Atlanta meetings in December, 1955, recom 
y Congress to make 


etv, al the 
mended the appropriation of funds | 
possible the appointment of a plant pathologist to 


conduct 
the indexing. (PHYTOPATHOLOGY 44: 722-723 and 723-724. 
1954: 46 352-353. 1956: and 49: 170-17 1959.) 





Director E. P. Reagan. of the federal Plant Quarantine 
prior to the Blooming 
Robert 


1957, to carrv on the work. 


Division, reported to the Committee 
ton meetings, that the Division had employed Dr. 
P. Kahn. on October 1, 

Dr. Kahn gave a progress report on the work to the 
Committee at the Bloomington meetings. The program 
was inaugurated in October, 1957, by the Nursery Stock 
Section of the Plant Quarantine Division, in cooperation 
with the New Crops Research Branch of the Crops Research 


Division and the Entomology Research Division, with em- 
phasis on virus diseases of plants under quarantine at the 
U.S. Plant Introduction Station at Glenn Dale. Marvland 
Essentially the program consists of indexing by insect, sap 


dodder, or graft transmission according standardized 


procedures, but it likewise includes the detection of viruses 
by serological methods and the conduct of basic researc} 


to support this program, Living plant material introduced 


from abroad is being examined to detect the ! 


presence ol 


plant diseases that mav be new, harmful. or a threat to the 


agriculture of the United States, and to devise measures and 
| ’ ! 
techniques that would allow valuable plant iterial to enter 


in a sanitary condition. The indexing is necessary because 


many plant diseases, especially virus diseases, cannot be 
detected by the usual visual methods of inspection 

At present the major emphasis is on Prunus, Solanum 
and Ipomoea, but some consideration wi ilso be given te 


other kinds of plants, including ornamentals and new crops 





ind to the detection of viruses in interceptions made by 
plant quarantine inspectors. Dr. Kahn hopes to have about 
25 Prunus introductions completely indexed in 1959, another 
25 in 1960, and 50-100 in succeeding years, He had 
dexed 40 or ore different potato importations and about ¢ 
of Ipomoe 

} Seed rne plant disease ne ‘ ( abor 
tor Py y ior y ported sPeer mor J } ger 
frst and second sessions) The = 4 introduc 
plar seases by their causal agents 1 in or o1 
ported seed have been the subject of | is discussions 
The ¢ ttee and the Society had ended that tl 
| ve. Department of Agricu t sider rator 
eX t I < is f I f seed 
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borne pathogens (PHYTOPATHOLOGY 4 19. 1957: 48: 117- 
118, 1958; 49: 170-172, 1959) Director | P. Reagan, 
federal Plant Quarantine Division, reported to the Com 
mittee, prior to the Bloomington Meetings. that his Divi 
ion had discussed the matter with the Seed Branch of the 
S. Agricultural Marketing Service in an effort to formu 
ite a possible plan of action. Problems involved were the 
ation of laboratory facilities and funds for the work. 

At the first session of the Committee at the Bloomington 
meetings, Willis H. Wheeler reported further for the Divi 
sion, saying that both the ARS and the AMS had been 
considering the matter and understood the need for some 
kind of work. Exploratory tests are needed to determine 
what pathogens are coming into the United States on im 
ported seeds, which would provide information that would 
be helpful in developing and financing a program, The 
Committee authorized Edgar G. Rex to explore the possible 
means of accomplishing the exploratory tests. 

The Committee reviewed a letter that APS Secretary 
Hewitt had received from Marion Viccars, of the Marion 
Testing Laboratory (commercial), Mont- 
gomery, Alabama, and had referred to the Committee for 
consideration. The letter discussed various problems and 


t 
it 


l 
F 
le 


wears Seed 


needs in the matter of testing seeds for plant pathogens 
ind urged the Society to give consideration to them. 

At its second session, the Committee had a very inter- 
esting exchange of information with Dr. Paul Neergaard. 
of Denmark, who opened a discussion on seed testing for 
plant pathogens on an international basis. There is need 
for a uniform method of seed testing for pathogens, and 
many countries are not prepared to test seeds to satisfy 
the plant quarantine requirements of the countries of 
destination. Asa part of the solution to the seed certifica- 
tion problem, Dr. Neergaard emphasized the need for similar 
seed examination methods if similar results are to be ob- 
tained. He outlined some of the seed testing procedures 
in Eurepe and reported that an effort is being made to 
work out a standardized procedure. He suggested a survey 
to compile a list of areas in the world where clean seed 
could be grown, and indicated that the European and 
Mediterranean Plant Protection Organization had shown 
interest in such a survey. He expressed an interest in com 
municating with specialists who could give information on 
diseases that should be considered of quarantine significance 
and who might be able to furnish color slides of such dis 
eases, The group expressed its appreciation to Dr. Neergaard 
for the unusual opportunity of meeting with him 


Giteert L. Stout, Chairman 


Report of the Committee on Seed and Plant Ma- 
terial Certification, No formal meeting of the Committee 
held during the Anniversary Meeting. K. F. Baker re 
quested that he be relieved of responsibility is Chairman 
and the present Chairman was notified of his appointment 
some time later. 

Only one specialist has stated an intent to prepare a short 

wonograph for the series on diseases caused by seed-borne 
pathogens. W. C. Schnathorst has indicated that he will 


prepare a monograp! entitled “Seed-borne§ diseases of 
otton.” 

\ meeting is to be held during the 1959 annual meeting, 
t wi h we he pe t reiterate the intent of the Committee 
and assume active responsibility ivan 


Wayne M. Bever. Chairman 


Report of the Committee on Fungicide Colloquium. 
Ihe Fungicide Colloquium was deferred at the last annual 


‘ 


f for the 


g because of the special program arranged 
~th Anniversary Program of APS 


eT. were made 


eeting 
? j | 
Recommendations } 
for the Colloquium to be resumes at’ the 
irrent annual meeting These recommendations were 
favorably approved by the Council 

Various difficulties were encountered wit! 
developing the curren program, among w 


ing acceptances or the invitation papers iF i ist 


refusal was due to expected nonattet n 
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Report of the Committee on Industrial Relations. SO iH Qh. and \Vematologica accept orthwhile 


Dur yf papers nematology 

ee - ! Indu he | Ihe Committee further re mends that arrangements 
r ( tee f for papers at annual meetings, special discussion periods, 

init , re f -ymposia, etc., be made through tl Advisory Co littee on 


indust hi Nematology, and that this committee be made a permanent 





' ( ( te rather than a spect ‘ thes 
air - { ) I} ( nittee recommends that the rove ¢ tlee 
ni d 1 ; i itinuing study of tl needs of n itologists, and 
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that t ( Report of the Committee on Membership. The vari- 





( is States and Canada were ipportioned amon the Com. 

thee nbers is In recent Vvears Kacl ember then 
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ree ended that . Report of the Committee on Teaching Plant Pa- 


perhaps t thology. The first meeting of the Committee was held on 
with the par \ t August 28 1958, at Bloomington, Indiana The following 
iil iil} Ad Ta} proposals were considered | T imniZatior of subcommit 


i or nittee n N f i tees : preparation of proposal tor development of a 
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In addition to the project on the preparation of a source 


book, specific proposals are to be made at the annual meet 


I of the subcommittees of the Teaching Com 





ing by ea 

mittee for ler means of improving teaching in all areas 
] ' +} | 

of plant pathology ArTHUR Ket~-mMan. Chairmar 


Report of the Committee on Utilization of Plant 
Pathologists and Facilities in National Emergencies. 
The Committee reports the following activities and recon 
mendations 

{ctivities1) The Committee provided tl President, 
APS. with an opinion relative to including the title of 

lant Pathologist” in the “List of Currently Critical Occu 
pations as amended by Office of Defense Mobilization). 
U. S. Department of Labor. 2) It reported to the President, 
APS, that the title “Pl 





int Pathologist” is entered in the 
“List of Critical Civilian Occupations for Screening the 
Ready Reserve.” National Headquarters, Selective Service 
System, Bulletin 191. 3) It received no 1 iests from plant 
pathologis =< in the armed torces for assistance in obtaining 
a scientific assignment 
Recomr endattons ! It recom ended that the APS 
channel through the American Institute f Biological Sei 
entists any request that plant pathologists be included in 
the “List of Currently Critical Occupations.” 2) It recon 
mends that the Committee be continued for 1960. 


H. H. THorseerry. Chairmar 


Report of the Committee on Virus Type Culture 
Collection. Th: 
of the Plant Viruses was received for distribution in April, 


he second edition of the Catalog and Registry 


1959. Of the 104 virus entries in the first edition, 29 wer 


lost and not entered in the second edition. To the remaining 
> entries were added 77 new ones, making 152 entries in 
the second edition In addition to the virus cultures, there 
are 59 entries tor sources of seed and vegetative stocks of 
plants used in Virus researe h. 

The Committees report, “Studies with « nercially 
produced plant-virus antisera,’ is near « pletion and 


should be readv for submission to PHyroratHoLocy for 


publication in the near future 








Report of the Advisory Committee on Collecting 
and Disseminating Data on New Fungicide Tests. 

The Counci approved the ¢ ommittee s recommendations 
and It \ B. Groves. Department f Plant Pathology, 
Virginia Experiment Station, Winchester, Virginia, con 
tinued as coordinator of the project \s in the previous 
vear, Dr. Groves had full responsibility in soliciting and 
preparing the lata and manuscript for publication of the 
“Results of the 1958 Fungicide Tests.” He so adminis 
tered all other matters pertinent to the entire project. either 
directly of I onsultation with, and advi W, the Con 
mittee 

Dr. Groves has continued with private publication of the 
“Report.” as mentioned in last vear’s statement This has 
enabled distribution and sales of tl Report” earlier 
than through previous lethods of publication This vear. 
“Results of the 1958 Fungicide Tests” was ready in early 
Marcel Early pub ication has been rf speci benenht a 
making tl ‘Report™ more valuab n planning current 
season experimental work, 

The present “Report” has continued many of the features 
developed by Dr. Groves. Included ar phabetical index 
ing by state, province, or country, identity of individua 
reports, grouping reports under crop categories, and listing 
of materials tested and their sour 

As in the past, publicity has been arranged about the 
Report 1 its ulability News releases appeared 
throug} fine help and cooperation of P Dise Re 
} ¢ {2 tural Che als. Notices also appeared in 
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Grower. ¢ rops and Soils. NAC Ne PHYTOPATHOLOGY 
Cards were also sent out directly by Dr. G > to previous 
purchasers of the “Report.” Such publicity has been felt 


to increase sales. 

It is interesting to note that the “Report” has increased 
in size and coverage substantially since the 1956 edition 
Involved with this has been a corresponding increase in 
cost, the greater part of which has been that of printing 
charges. A recapitulation follows 


Report Cost 
fo No. No. No Total pet 
veal reports pages copies cost py 
1956 24 1500 $244 $.163 
1957 ty) 14 1200 $375 3125 
1958 143 4 1300 $612 Tl 
Comments will be made later concerning these increases 


and their relation to the future program. 
Dr. Groves’ statement of the status of the project as of 


June 30, 1959, is as follows 

“IT believe it of interest to note the substantial sales of 
the 1957 issue after the report was made last July At this 
; ; 


time 693 copies had been sold, and the sale of perhaps an 

idditional 50 to 60 copies was anticipated, Actually, sales 

of the 1957 report now total 950 This made the project 

self-supporting even after the $200 honorariu was paid 
ttee’s direction. Needless to say, this 

record was of considerable personal satistactior 

“Sales of the 1958 report are ahead of that for th 1957 


‘ 
report of the same date last year This is a reflection of 


me at the Commi 


substantially higher individual sales. Bulk-lot sales are 
about 165 behind last vear. I believe some attention could 
profitably be given to this situation 

‘A few copies of issues earlier than 1957 i heen 
sold, Complime ntary copies of the 1958 report wer pro 


vided all cooperators. Requests for library exchang have 
ween received, and I believe should be honored. This would 
be resolved automatically if the recommendations are 
idopted that the report be issued as a supplement to 
PHYTOPATHOLOGY 

“I have not attempted to allocate charges to each ye ur’s 


Ae atisty and 


report, tor sales of all issues are made simul 





expenses are to some extent incurred in the same inne? 
I therefore give a statement of sales receipts and expend 
tures since last July: 
LO58-59 income 
Received from sale ot 
714 copies of 958 reports $689.20 
Accounts due on sales of 1958 reports 53.45 
Total $ 722.65 
Received from sale 
257 copies of 1957 reports 256.04 
Accounts due or saleé% of 1957 reports 11.35 
Accounts due include those from 
previous year as yet unpaid Potal $ 267.99 
yi YY expenditures 
Printing of 1300 copies of 1958 report $ 612.00 
Printing of 400 card notices of 1958 report 5.00 
Postage & parcel post charges 112.83 
Stationery & malling supplies 74.04 


Stenographic & secretaria 
Mrs. B. L. Fergusor 67.00 
Miss S. A. Burgess 100.00 
Honorarium to A. B. Groves 200.00 


Pota $1169.87 
‘Deposits for the past fiseal year totaled $907.11. Dis 
bursements by check were $1067.49 Petty cash is $23.95 
Balance of the wccount n the bank is $1190.20 Postage 
and a tew minor items were paid tor witl irreney re 
ceived in orders. There are no outstanding Correction 
has not been made for inventory on hand 
“These figures indicate the project to have ‘gone into the 


red’ by approximately $150.00 the past year While this 


ict ore nay te cole ed re past t- i! 
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additional sales, it is il st graph to arrange a symposium or colloquium on root diseases, to 
compensation will be 1 foster the interchange ot personnel at meetings, ind to 
Ihe added printi " e enlarged report will collaborate with a subcommittee of the NRC that is con. 
require substantial I es to keep the project cerned with the stimulation of research on the biological } 
self-supporting She ' st hoose to subsidize the control of root diseases. Other questions the Committee has 
project again at some futur t might be accomplished for consideration are whether to propose a prize for out. 
through the purchas ind « bution of a few hundred standing research in this area by a graduate student. to 
copies of the report rather in as an outright grant.” seek financial support for publication of bibliographies or 
From the forego t i " rent that increased costs, current information, and how to meet the need for a 
and the anticipates nt trend in that direction center where identifications of soil fungi mav be made 
seriously affect the iinter { this project on a self and their biology studied. i 
sustaining basis. In additior unt of work entailed The Committee recommends its continuance another vear, [ 
is reaching formida pro} nd more help may be Wittiam C, Sxyper, Chairman 
required to lighten thi oad 1} Council w recall that 
this project was origina I tten by industry support Report of the Fungicide Advisory Committee, 
in the amount of $2300 | sum is being radually No specihe requests have been received by the Committee 
depleted in absorhbi rred, with the excep during the year. The Secretary has referred several letters 
tion of the 1957 “Repert.” N t tt had previously been regarding source material to the Chairman, who answered 
made to compensate tl ‘ 'y increasing the per! without a need for consulting the Committee as a whole, 
copy price for the Report \\ ire now reachir i situa The function of this Committee is to provide authorized 
tion where certain nsiderations should be given to the opinions of the Society, particularly as regards labeling of 
entire future progran f ti project. With Dr. Groves’ fungicides and similar matters, as the need may arise. f 
suggestions and discussion W the Cos t the follow S. E. A. McCarran, Chairman 
ing recommendations are be. tted tor consideration, 


advice, or action by the Cou Report of the Special Committee for Services to 








1. Approval of continua publication of results Manufacturing and Editing Phytopathology. In Octo- | 
of fungicide tests ber of 1959 the Committee, through its Chairman, called 
2. Issuance of Rey in annual supplement on the AIBS in Washington to discuss the possibilities that 
to PHYTOPATHOLOGY 0 th lium sponsored and con AIBS had under consideration for providing a “Central | 
trolled by the Societ Report” would be handled Services” program to its member societies. Individual ‘ 
outside of the usual edit nnels and would continue societies were asked by AIBS to submit cost statements on 
to be available for sa s at sent his would provide their business and editorial othces as an aid in exploring 
in opportunity of bringit t ttention of the entire the various possibilities. On December 8, 1958, the cost | 
mailing list of the S« Such action would also give estimates of APS were submitted in letter to H. T. Cox. : 
more offical publication he work, encourage sub About March 1, 1959, AIBS obtained the services of F. C, ( 
mission of reports t lality and xtent of Harwood, tormerly of Waverly Press, who was to immedi- 
coverage, and provi for a 1 for collecting and pre ately contact editors, business managers, ete... of individ- ‘ 
senting valuable informat fungicide activity I} ial societies to discuss the various aspects of a “Central 
Society would alse rene rest | pubik Service” program, No further report has heen received } 
tier iluable to both prof nd industria terests from AIBS. The AIBS) will probably move into new 
Increase the present | f $1.00 per py to $1.50) quarters in Washington, where such a program could be ( 
or 32.00 per copy t i l Osts of printing and nitiated with less overhead than could be possible in their | 
work attendant up ind prepari the data present quarters, G. S. Pounp. Chairman ( 
ind information tor J] 
}. Commendation wil t heation st 1 iy ( Report of the Advisory Committee on Agricultural 
Dr. Groves by the | I sfandit NOI has Meteorology, The Committee was ippointed in 1958 to 
done on this project serve in a liaison capacity between APS and the Ameri 
Approval of t ppon f Dr. A. Bb. Groves t ean Meteorological Society. The Committee has assumed 
ontinue as coordinat t ! ore vear. He has he responsibility for notifying pathologists concerning . 
indicated his willlt > assignment recent developments in meteorology related to phytopa- ! . 
I rt ( I thology and interesting meetings in meteorology ' ' 


One member of the Committee served as Chairman, 


Report of the Advisory Committee on Integration nother contributed a paper to the Second National Confer f 
of Research on Soil-Borne Pathogens. Because of tl ence on Agricultural Meteorology, held at New Haven in t 
distances involved, this ( i to . I ol 1958 Another member has beer ippointed to the World t 
to the writing of Ul € rt l io so al tl l Meteorological Organizations working group on leaf wet- I 
national Botani ( VI I { ness I 
activities of the ¢ tt i The ¢ nittee hopes t irrange symposia at national 

It is significant that ot the It he eetings of APS to acquaint the members with progress 
strongly recomme I I ar tte I it eteol my of interest to p thologists 
nother year in ¢ ; u acl toe sted P. BE. Waccoxner. Chairman 
in the past two tivil f the t part 
have been directed toy ration of tings o1 Report of the Special Committee to Study the 
root diseases, regior n of root disease Invest Possibility of Establishing a Center for the Mainte- 
gators at these meetir couragement of suct nance, Distribution, and Study of Fungi and Other 
indertakings as tl inua Vet s lor Studying S« Microorganisms. This Committee has little activity to 
Microflora.” published 1 y Johnson, Curl, Bond, report, partly because of the ignitude of the assignment, 
ind Fribour ind ography of root rot and partly because of the Chairman 
literature publist ed tw I 1958 and in 1959) by The Committee has sounded out informally a number of 
the Harrow Staff f tl R Branch of the Canad individuals and a few organizations upon thie idea of a 
Department of A tur Dr. L. W. Koch is microbiological center. In every instance the response has 
director been strongly and enthusiastically in favor 

The Committees lee I : 3 lisease re lwo viewpoints on how to ipproea h the realization of 
search, because t difheulties, needs the such a center have been offered. One is by obtaining aid 
encouragement and s | ntral cor ttee ( n fron various foundations: the other is to seek federal 


tinuation of its preset X] ! florts funds Along this line. it has been suggested that the 
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Society meanwhile back the Joint USDA-National Museum 
mycological program. Another suggestion is that we seek 
additional support for research in mycology already being 
conducted in various laboratories on a decentralized basis. 

It seems desirable that the Committee look into the 


irther before making any recommendations to 


problem 
the Seciety Wituiam C, Sxyper, Chairman 

Report of the Resolutions Committee. WHeneas. 
here in the shadows of Pennsylvania mountains, under the 
auspices of Pennsylvania State University, we have en 
joved a happy annual meeting, It Is Resovvep: 

THat The American Phytopathological Society expresses 
special appreciation: 

a) To Dean Lyman E. Jackson for requesting the atten- 
dance of the AIBS; to former President Milton Eisenhower 
for making the facilities of the University available for this 
meeting; and to the present President, Eric A. Walker, for 
the continuing action that has made the meeting possible. 

b) To Mr. Wayne R. Bechdel, who is responsible for 
the unusually effective registration facilities, including the 
station-wagon service whereby weak-backed members and 
their baggage were whisked to their abodes. 

ce! To the Local Arrangement Committee of the Dept. of 
Botany and Plant Pathology, who not only provided excel 
lent entertainment through the courtesy of the Music De- 
partment but also held ypen house in their laboratories 
and placed instructive exhibits for the delight of the 
Visiter 

Peat current Presidents of our Society who engage in 
selling future sites for future meetings be bonded, along 
with the Treasurer, as a protection against mishandled 
facts 

THat high up officials of our Society be relieved of the 
custom of wearing coats during general meetings where 
microclimates make the wearing of coats superfluous. Thesé 
oficials appear miserable enough without the coats, 

fuatr all tuture experiments on patent medicines for 
roses be conducted in the Pacific Northwest, where the 
hazards of growth will not militate against the harmony 
of the treatments, and that this recommendation be fol 
lowed irrespective of the geographical location of the 
chairman of the Resolutions Committee. 

Frank P. McWuorter 
GeorcE KEN 
Joun W. OswaLtp 


Report on Elections and General Business Meetings 
of APS and the Council. On Sunday, August 30, the 


Coun reviewed the reports of APS committees, considered 
old and new business, and formed recommendations for 
consideration at the general business meeting The ballots 
of the annu election were counted by a special commit 


tee appointed by President Glenn Pound and approved by 
the Council. The followi 


President-Elect, S. FE. A. Me 


were elected by majority vote 
Catnan: lice-President, Wo 


B. Hewrt ind Councilor-at-Large, C. S. HOLTON 
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by majority vote during the general business meeting, 


the Society approved the recommendations of the Council 
appointing the representatives, editors of PHYTOPATHOLOGY, 
and committees as listed earlier in this report under Organ- 
ization of the American Phytopathological Society for 1960. 

By majority vote the Society also approved the following 
recommendations of the Council: 

1) That the Society again waive the $1,000.00 member- 
ship fee to the AIBS and pay $1.00 per member dues for 
1960. 

2) That the budget for the Committee on Public Rela- 
tions be set at $1,500.00 for 1960. 

3) That $100.00 be made available to the Committee on 
International Cooperation to help pay the costs of conduct- 
ing Committee business. 

1) That $300.00 be made available to the Committee on 
Phytopathological Reviews for completion of the 1960 (a 
l-year extension of the 10-year) bibliography of review 
articles in plant pathology. 

5) That the Treasurer of the Society be bonded at the 
expense of APS for a sum necessary to and commensurate 
with Society finances and business. 

6) That the accounts and investments of APS and Puy- 
rOPATHOLOGY be reviewed by a certified public accountant 
at least once in every three years. 

7) That the Society prepare and publish a 10-year cumu- 
lative index for PHytorpatHoLocy for the vears 1951~1960. 

3) That the Fungicide Advisory Committee be discon- 
tinued, 

9) Thi.t a Committee on Plant Disease Losses be formed, 
and that the following membership of the Committee be 
ipproved: Ratpn Suay, Chairman, J. Ceoric Carter, E. 
L. LeCrerc, P. R. Mitrier, A. L. Smita, G. L. Stout, and 
A. L. Tayor. 

10) That an Ad Hoc Committee be formed to study the 
function and responsibilities of the various Society com- 
mittees, and the organization and development of the pro- 
grams of the annual meetings of the Society, and that the 
following membership of the Committee be approved: 
GLENN Pounpb, Chairman, W. C. Snyver, S. E. A. McCat- 
LAN, Raten Suay, Woe. B. Hewirt, Georce ZentM yer. 

It was further moved, seconded and passed that the 
Council prepare a statement of necessary alterations in the 
bylaws that will change nonmember subscription rates from 
$10.00 to $11.00 per year and submit the change to the 
membership for vote by ballot. 

It was moved, seconded, and passed that the Council pre- 
pare a statement of necessary changes in the constitution 
ind bylaws that will permit formation of a new division 
of the Society in the Caribbean area, and submit the 
change to the membership for vote by ballot, 

Future meetings. The Council confirmed the following 
meeting for 1960-52nd Annual Meeting, to be held at 
The American Baptist Assembly, Green Lake, Wisconsin, 
August 28-31. in conjunction with The Potato Association 

America. An announcement concerning the 1961 an] 
1962 meetings will be made later 








PHE OCCL RRENCE OF A VARIETY OF ENZYMES HY DROLY ZING 
CELL WALL POLYSACCHARIDES IN APPLES ROTTED BY BOTRYOSPHAERIA RIBIS 


| H. MeClendon. G. Fred Somers. and |. \. Heuberger ; ot 


Accepted for : 2 99, Published mixture These experiments serve to empliasize: a 


' 
S scellane 4 1) Fy 
a —— P ; variety imong the galacturona! hydrolases poly. : 
tor of tl ye i ~ | 
valacturonases). b the occurrence of ¢ t - that \y 
hvdrolyze other polysaccharides and « the contribu. 
Paswme prey , itted » tion of enzymes from the host, whicl pre- iiv aid 


osphaeria ribis (White R freed of m-colloidal n the progress of the pathogen 


; 


material and freeze f e were CO ired wil Materials and = methods. — Rome Beaut ples u 














similat aes rye ne , ; ste -_ pees a naturally infected with B. ribis were per! tted ' he 
z ig . : . a ee 2 { me totally inva led Inasm ich as the flesh rer iined 
. eparatl ns a | I ils trie 
vt to tes * re , be a te eee a light cream color and the extracts tror t lid not 
they also hydrolyzed i ni lal - discolor it Is presumed that this Tungu- destroved \ 
lan. and pect estel t rent] not most of the quinonoid precursors of the apples vhiecl 
cellulose Phe Su 1 to t iral ms | when oxidized are well KNOW! te he Tow t ymes j 
some measure ils | 1 + ' Samana i ind to pectic enzymes in parth ilar > Thi hard 
the mode of actio ; . tact fy will pH spot at the site of Invasion was discard the 
were trequently diffe | rund t repara i ples were pressed, finishing with a hvdra nress 
tions were In some esterast ul The cake was extracted with 0.05M citrate tte Phe pl 
least as active as the f ‘ ‘ rratio vi J 
} pH of the juice was about 3.5, and that ot t cake 
dence is cited for 1 f te the preparations / ais 
studied of several j sl | hvdrolvz extract was about o.0 The clear juice and ext t were 
: ltrafiltered by osmotically forced dialvy-i- axainst ‘ 
galacturonan thie f eda t true Wil 
respect to gala te ! \ re ‘ rep itions polvetl viene glycol 14). dialyzed iva = listilled 
were usually obtaine ! tler ext f f the ex Water iltrafiltered again, and freeze-dried The yield 
cake of the rotter f thie e init , was about 0.4 wt. vol.) of the juice and of 
expressed thy cake extract on eh oriei il acre _s he | 24 
omen — ried colloidal material consisted mostly } Vsac- 
Introduction. | an eae f — charide \ sample of sound Rom: Beaut les was 
plant tissue. a . , ef the orked Ip ain the same way with similar I> iiter } 
middle lamella, and ( t ary wa that eezing and thawing. Discoloration of tly ine and 
tissue In such ar stoma! by nside ine extract was prevented here by the add n of re 
that enzymatic yvdrolys f ect substances is score acid \ saline extract of whole. sou ripe 
involved 2] mre e thev ar ail tomatoes was worked up in the same wa }? is¢ 
known and readils ion te ie ee purchased from the Nutritional Biochemical- Corpora- re 
20). The middle f » thought to be neice tion was freed of dialyzable solids in t nner 
posed ol I ns (lt ribed rbove 
contains protopecti | - t work - , Pe a “Sodiun Polypectate” was obtained f{ Sunkist f 
emphasize the variet f \ the galacturo (Growers. In 1). Peetin, pectic acid. a werden <cesioe } 
nan morety poly t i i { pect <ul obtained from the Nutritional Biochet iix 4 ora- 
stances may lb tta : Deu { Stutz tion (,alactomannan was obtained as t sround y 
(6) have categorize ferent enzvymat tvpes endosperm of the guar seed (“Jaguar”) 1 Stein- 
as polygalacturonases I. | i Hl. Ts an Hall. Inc., dispersed in water, centrifuged at 16.000 G g 
endoglycosidase that pid ehes pectate s itions ind precipitated with acetone \ pectate sample con 
Py pe Il is another er sidast it acts o tulls taining a high proportion of valactan and araba was 
methylated pectir iT] ome exogly prepared by standard methods from annu ‘ ine | - 
cosidase th il Vat | f trie te na " ' ite eed / ipinus angzustttol NS | 
groups of the pectat Paper chromatography of hydrolysis t- on 
Phe enzymolos I na . : neties IT square sheets of Whatman No ] " <7 1 as 
ot pecth substance a ‘ ‘ 1loses zs i test for the approximate extent of ve A The w 
the other hand, poorly k tC see s pertinent solvent mixture used pring pally was huta nvri- 
to point out that there ! orn é t dine, acetic acid, and water (6:4:1:3 16 ' 
cellulose as pect _ Stance sort tissues ? Identification of the isomeric hexoses. pento-e< ind 
In the experiments reported elow. preparations hexuronic acids was performed on 18-i + etal 
from apples rotted B hae s Gross & — using the above solvent, one in the proportions 7:7 :1:6 


Dug. were examir I ty I [tack Various or that recommended by Fischer and Dorf: The 


polysaccharide rf ! ns and wer olor reagent was aniline trichloracetate zlacial 
compared with pre tomato fruit and wwetic acid (9 
sound apples and g " : I ce reduction of viscosity was by 











ind apple preparation produced much less ees al s ie 
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did the rotten apple and tomato prepa ee & 
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pH® on enzymatic hydrolysis of pr onic acid on the chromatogram. This was most promi 
pine seeds by enzymes from different pent at pH 4 and 5. The unknown was not the same 
I paper chromatograms as that reported to accumulate in overripe apples (16) 
pH Fig. 1 shows activity vs. pH curves for enzymati 
{ = é viscosity reduction of “polypectate.” The lower leg of 
the curve descends unreasonably steeply and may be 
) ) an artifact (The viscosity of the “polypectate” itself 
5 ) while rather constant down to pH 4.3, rose steeply be 
2 low that point.) The upper leg of the curve, on the 
- other hand. very clearly shows a marked differen Ce be 
6 P tween the properties of the rotten apple cake and 
' lice preparations. The latter has a single activity 
) 6 maximum (pH 4.3). Subtracting this from the curve 
v ; 0 - for the cake preparation reveals a maximum at pH 5 
: , ind a shoulder at pH 6 
t F In another experiment, viscosity reduction and re 
) ) ducing group produc tion (10 were tollowed concur 
10 2 rently, using “polypectate” at pH 4, and a few sam 
of the mixture for hvdrolvsis was: 2 ples were taken for paper chromatography. The rate 
itrate at pH 3, 4, 5, 6, phosphate at of reduction of viscosity relative to the initial rate of 
' zs . “Dect han Pe ” 9), 2 reducing-group production was about twice as great in 
a = | pH pcg F : j 2 go a rotten apple Cant preparation as in a rotten apple 
ore omitted juice preparation. In both preparations the occurrence 
ons Irom the Juice f sound and rotter ot oligosaccharide intermediates 2) was observed on 
re similar to but s ; s the paper chromatograms 
- shown here > . 
he table are approxima - a Paper electrophoresis il pH 6 of some ot the 
1 to 10) of prod prese fone 
Pectinase.” wit } 6 hours 0 
tes jual + poss 
} ' \<j< 
lO Oo 
tow time ot a capillary” pipette 


e reciprocal of the ¢ ipsed time to 


ow time was proportional to enzym 


glycosidases Table 1 shows the 


chromatography of the enzymati } he 0 


we 


ts of the lupine -eed pectate at vari 


amounts of the sp 
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t 
ghly, by eve. It is evident, first of =\6, ‘so \ 
ly higher plant preparations (espe > / ‘oD 
produced appreciable amounts of an / \ \\ 
galactose. and arabinose. Indeed O x \O0 
tten apple preparations produced < \ \\ 
* 


~ cr 
at rather similar rates at pH Do. but OO 


erent rates at pH 3. On the other r O 


-p - “@e@ O 
Pectinase” hvdrolyvzed the arabar 











rigs preparations showed 


behavior at pH 3 than at pH 4 or 5 pH 


ind tomato preparations prod iced Fig. 1. Effect of H pon rate of viscos , ction of 
ironic acid at pH ». even after long gh-viscositv. pectate polypectate” ) by enzymes trom 
as rotten apple preparations and D+! r ed apples i ed symbols denote a juice prep 
oduced galacturonic acid as fast at pH n, and open symbols a cake preparation. Dashed line 
du oi ct mm cid as tast at d 
. | : represents thie lifference etween the Iwo experimental 
pH = In the case of galactose and irves The reactior was followed at 25°¢ in test tubes 
tie ‘Pectinase Was highly active it taining 59 ml of Oo sodiun polypectate n the ap 
minent difference distinguishing the propriate buffer O5VM citrate), plus 2 ml of the enzyme 
Ss was the occurre! ¢ nm these ilone : | . wes aie . : . - : oi the 
, i mcosity I it t xpressed as 2 
( ( or } vil tne col r «of P 
idl mpound g g , HOF © : } Squares show averages of br 
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rotten apple prepara ! 


glycosidase activity pl! f eal pH ! moved rap 
idly toward the vcle eas that pro: ent near 
pH 6 moved only ‘ n the same direction The 
enzymes wel pape “(rips 
on buffered agar plate t ing pectate, the unal 
fected portion of whi precipitated with acid 
(19 The fast-moving et e did not attack pectin 
(17). The slow-movit lid because of the pres 
ence of either pectin este et i Vp Il enzyme 

Viscosity reduction of pectate by the sound 
apple preparations was de ble, but was apparently 
less than 1° as fast as the tten apple preparations 
at either pH 4 or 6. This is marked contrast to the 
rate of galacturonic acid ) ion, whi was of the 
same order of magnitude sn d and rotten 
preparations, except at very w pH 

Pectin esterases Sines e pectin esterase of higher 
plants differs markedly | that of tun 1Z n its 
pH behavior, studies were le at pH 4.5 and 6 (in 
the presence of OLN Nat t te the enzyme trom 
the higher plant Phe ties of the rotte ipple 
preparations and the tomat eparations were all 4-5 
times as great Ht ¢ H 4.5 \ 1 ola 
sound apy} le cake I! ! H 6 ved it to be 
more active than the rotte pple preparatio One 
cannot now say vyhethe there s no tunga pectin 
esterase produce i t I apple it the low 
activity at pH 4.5 shows that there was a prepon 
derance of the esterase |! the ipple itse The rates 
at pH 6 of two cake yere OD 1 O.05 
meq. min. & enZ t 

Galactomannan g&£ ; Viscometric assay of 
vgalactomannan hvdrolvys t several pH’s showed ac 
tivity maxima near pHs 4 16. with the ratio of the 
two activities L ¢ ipparentiv varving between 1.5 
and 9 for different preparat . \ithoug ictivitv Was 
found with both sound apy ind tomato preparations 
the rotten apple tive. Fun 
thermore. the above-me I ) Ss « ille wit! 
the preparations tro the tungal sources iding 
Pectinase ) 

Phe viscosity-re I tivities of severa zy me 
preparations at oH 4 follow equence 
(for an equal weight enzyme rotten apple cake 

sound apple cake rotten apple juice tomato 

sound apple juice. H é when hvdrolvsates at 
pH 13 were examined t ee fhexvoses, the rae was 
tomato sound af rotten apple ike 
(trace The rotter pple ike produce ore 
hexose at pH 6. 1 nt hexose tex the tomate 
hydrolysate was ‘ is | amount f 
mannose, but less thar f the galactomannan aj 
peared as free hexose é valactose ill occurs in 
single-unit side chains t is kel that vis 
cosity reduction and tose prod 
lated 

Other polys S Cel] ae fiaglwsis 
tubing was used routinely ng the preparation of 
the enzymes, and at 1 t vas there anv suggestion 


of weakening I I t ne rot ’ uund 
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apple preparations, although there was with Pectinase 

Using paper chromatography. xylan hydrolysis was 
undetected with rotten apple juice preparation, was 
slow with a rotten apple cake preparation. and was 
much faster with Pectinase. Some glucose polymer 
accompanying the xylan was also hydrolyzed by all] 
three in similar ratio. The rate of hydrolysis of the 
xvlan was greatest between pH 3 and 5. The sound 
fruit preparations were not tested against xvlan but 
traces of xylose appeared in the lupine seed pectate 


ti 


digests. re ported above. espec ially with the toma 


en- 
zymes at pH’s 4. 5. and 6 


At pH 3.5, fat-free ground endosperm ot the coco. 


nut (20) was hvdrolyzed by “Pectinase” mannose 


and less glucose, galactose, and galacturonic acid. 
However, rotten apple juice and cake preparations 
vielded only the same small amount of galacturonic 
acid and traces of hexoses. 

futolysis.—The rotten apple preparations consisted 
mostly of polysaccharide that was only slowly hydro. 
lvzed by the enzymes it contained. To determine the 
composition of this resistant polysaccharide ~ample 
of a rotten apple juice preparation was hydrolyzed by 
acid and by Pectinase. The acid hydrolysate cont iined 
i uronic acid. galactose. arabinose. xvlose. and rham- 
nose, in decreasing amounts. A carbazole test tor uronis 
acid (7) indicated some 40 uronie acid. The enzy- 


matic hydrolysis (pH 3.5) vielded arabinose and galae- 


turonic acid plus an unidentified compound similar to 


ti at produced trom the lupine seed pectate te ne of 
the contaminating polvsaccharide probah \ nuld be 


eliminated by incubation at the proper pH 
some ultrafiltered Pectinase preparations contained as 


} 


mite h as (95° polysace haride. 


Tissue maceration. As noted elsewhere ) tissue 


maceration by these fungal enzymes has a pH optimum 
near 3.3. On a dry-weight basis. the rotten apple cake 
preparations were about 10 times as active as the rotten 
ipple juice preparations. No activity was detected (at 
pH 3.5 or 4.5) in the corresponding sound apple 
preparations, but the tomato enzymes macerated at pH 
1.5-5.0. 

Discussion..- The most obvious source of etero- 
geneity in the samples of enzymes derived from the 


rotten apples lies in the dual nature of these prep- 
arations, Some of the enzymes apparently ime trom 
the fungus, and others from the apple fruit. The quan- 
titative significance of the latter source ha-= not been 
assessed precisely. It is possible that more apple en- 
zymes were extracted from the rotten applies than trom 
the sound apples: that is. some enzymes might be 
trapped in the unhydrolyzed matrix of cell wall ma- 


teria!, but released when the latter is attacked by 


fungal enzymes. The possible role of the fungus in 
destroying toxic compounds has already been men- 
tioned, and may have been a factor in the poor recov: 


ery of certain enzymes from the sound apples 
It is apparent from the pH-activity curves (Fig. 1) 


] Ls ™ 
ie givcosidases attacking pectate solutions are 
diverse in nature. On the basis of the evidence at hand. 


probably all 7 pe | poly galacturenases. 
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Type Il. which might be present, could not be tested 
for in the presence ol the pectin esterase. Type Ill 
(the exoglycosidic polygalacturonases) apparently 
also occurred, especially in the sound-apple prepara- 
tions where viscosity reduction was almost undetecta- 
ble. The varying ratio of viscosity reduction to reduc- 
ing group production in the rotten-appie preparations 
also indicates the presence of Type III] enzyme. 

The acidic hydrolysis product (from lupine pectate) , 
which gave a color reaction like that from pentose, was 
possibly derived from a branch point between the 
galacturonan and araban chains. If so, it is remarkable 
that, though this substance was produced in good yield 
by the rotten-apple-cake preparation, little if any was 
liberated by the sound-fruit preparations. The hy- 
drolvsis ot araban itself did not show this distinction. 

Department of Agricultural Biochemistry and Food 
Technology. and Department of Plant Pathology, 
University of Delaware, Newark. 
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ADAPTATION OF THE CORN LEAF BLIGHT FUNGUS TO 
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\lice L. Robert and G. F. Sprague 
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SUMMARY 
I Trichometa- 
sphacria turcica, each from a susceptible inbred lin 
ot corn, K64. and its resistant counterpart, ( 1.64. were 


» 


Twenty-five single-conidial isolates o 


tested separate ly on these inbred lines of corn Phe 


range mean infection scores was 1.81—2.08 for iso- 
lates from K64 and 1.79-2.07 for isolates from CI.64 
Wher separate analyses were calculated for the 2 


hosts. virulence of the isolates from the sources on 


CI.64 hosts was significantly different. Differences in 
Virulence of the isolates from the sources on K64 
were not measurably significant Isolates from the 
2 sources. on the average. differed in their virulence 
on the 2 hosts. Some of the isolates within a souree 
failed to follow the iverage pattern 





The northern corn leaf blight fungus. Trichometa- 
sphaeria turcica Luttrell (Helminthosporium turcicum 
Pass.), has shown evidence of physielogic specializa- 
tion on different strains of corn (7). An earlier study 
(6) showed that there were variations in the virulence 
of single-conidial and hyphal-tip isolates of the fungus 
on one strain of corn. Whether they were due to 
genetic differences in the fungus was not established. 
In other studies Jenkins and co-workers (1, 2. 3) re- 
ported genetic differences in the susceptibility and 
resistance of inbred lines of corn. Resistance can be 
transferred to a susceptible line by breeding (4). 
Major differences between the virulence of the same 
croup of isolates on two separate hosts could be due 
to genetic differences of the hosts in suse eptibility and 

Differences « 
two groups of isolates on the same host are a result of 


variation. some of which may be caused by variation 


f virulence of 


resistance to the fungus. 
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the United States AOF be e heavily 
C1.64 had none ¢ fey sper 
with blight lesions from these 2.) inbre 
collected in the fa } red 
until June, 1958. S dat 
made from spore 
25 separate lesior K64 a 
isolate from eac} f ms W 
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Inoculations. Cultures were grown for 


} weeks in 


90-mm Petri dishes on potato-dextrose agar. Concen. 


trated inocula were prepared by grinding each culture, 
200 ml 
liluting 
t | 


inoculation in the teld these 


including the agar medium. tor minutes in 
of distilled water in a Waring Blendor. and 
to make 500 ml. For 
concentrates were diluted 8 times. 

Inoculations were made by pouring about 10 ml of 
inoculum into the leaf whorls when the plant- were 
made Wilh eae h 


7 weeks old. Iwo inoculations were 


isolate. 4 days apart. Cultures for the second inocula. 


tion were made from the original cultures after 5 days’ 
growth 

Isolates were tested individually on both lines of 
corn The experiment was laid out in a= split-plot 
{ 


design with 4 replications. There were 50 whole plots 


corresponding to the 50 isolates. Each whole plot con- 
tained sub-plots each consisting of a single row, 25 
hills long. 


consisted of one row of the inbred line 
row of C1.64 


These 2 sub-plots 
KOt and one 
Whole plots within each replication and 


with one plant per hill 


sub-plots within each whole plot) were randomized. 


Data were taken on the severity of initial leat inte 


tion 18-20 days after inoculation. 


The first 20 plants 
1 sub-plot were scored individually for initial 
leaf blight infection in 11 classes of blight intensity, 


The scoring was similar to that used in late-season 


ratings (6 
slightly 


ten other 


except that the classes were modified 


No infection was represented by O. and the 


iscending scores up to 0. In steps t 0.5. 


represented increasing amounts of leaf blight 


Results.— 
is listed 


-The infection of the isolates on each host 
in the order from low to high mean intection 


ratings on the 2 hosts (Table 1). Data from isolates 


from K64 are 


eliminated becau-e of 
errors in ino ulation procedures Nie 1 In- 


l. 13. and I5 
probable 
fection scores on the 2 hosts ranged from 1.81 te 2.08, 
averaging 1.95. for isolates from K64. and tret 1.79 
to 2.07. averaging 1.91. for isolates from C1.64 

Phe scores of individual plant ratings of CL.04 pro- 
duced a highly skewed distribution. The distribution 
ly I rial. 


of plot means, however, appeared essent 


All statistical analyses were done on plot means. Since 


the mean blight scores of the hosts were dissimilar. 
it was felt that heterogeneity of variances would invali- 
date the usual tests of significance. To avoid thi- difh- 
culty. separate analyses were calculated tor tl K64 


host and the CL.64 host. On the CL.64 host the differ 
ences between sources of inoculum were signifeant 
level and closely approached significance al 
On the K64 host the differences between 


sources of inoculum were not significant 


the | level 


Possible interactions involving lines, sources nd 


isolates were of particular interest. but these could 
not be estimated and evaluated from a routine com- 
heterogeneity of varl- 


inces, The ditferences 
between K64 and CI.64 to satisfy the postulates for 


bined analvsis. because of the 


analysis used involved” the 


inalysis of variance. 
The lines 


the 5 level This 


sources interaction was significant at 


indicated that the 2. sourees, 
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averaged over all isolates, differed in their average ally made over long periods. Phenotypic adaptations 
» . » ° ° 

on the 2 hosts. This is demonstrated by a tendency may be made within one or several generations. Some 


for the isolates from a particular host to be more type of adaptation has been measured in the present 
pathogenic on that host. The interaction, lines > study. Whether these adaptations would progress 
isolates within sources, was highly significant. This through additional generations of the fungus in the 
indi« ated that some of the isolates within a source same direction could only be determined by further 
failed to follow the average pattern. testing. From this and previous studies there is little 


Discussion.—The resistance and susceptibility of Tr  s 
' ted ¥ doubt that some of the variability, specificity, and 
corn to T. turcica is determined by genetic differences 


in the hosts (4.5. 7). The inbred line, K64, is sus- adaptability of T. turcica for different hosts is due to 


genetic influences of the fungus.—-Crops Research 
Division. Agricultural Research Service, U. S. Depart- 


ment of Agriculture. 


ceptible to the fungus, and CI.64 is its resistant 
counterpart. They are assumed to be genetically simi- 
lar except for their reaction to northern corn leaf 
blight Previous reports (6, 7) on work with the 
ee Sd : LITERATURE CITED 
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CORYNESPORA BLIGHT OF SESAME 


William J. Stone and John P. Jones 





Pla Pathologists, Crops Research Division, ARS, — irregular-shaped, light-brown lesions that later coa- 
S|) . 
US.D.A . : lesced. As leaf infection progressed, the plants were 
epted for publication October 5, 1959. A report of : ‘ , 
: > defoliated. Infection of the stems caused light-brown 
OoOperative rk conducted by the Crops Research Division, ‘ 
ARS. LLS.DLA ind the Mississippi Agricultural | xperiment elongated lesions that spread over the entire plants. By 
Stat October. the sesame was killed. Consistently obtained 
SUMMARY from the leaves and stems of infected plants was a 
\ \ ¢ spora species pathogenic on sesame in fungus that corresponds with Weis (7) description of 
jSsjcs ipy wD denti ‘ he n sing : 
li | appre ired identical to the one cau ine Corynespora cassticola (Berk. & Curt.) Wei. Previous 
target spot of soybean and agrees with the description , ie 
“ta : to Wei's description of the genus Corynespora the 
0 ssticola. Cross-inoculations succeeded with had | ad ( . ] 
so] fe~ Iron -¢same ind <ovbean | he meer phology ot fungus rae een des riped ds ere ospora vignicota 
the idia was altered on the different hosts. being Kawamura (2), as Helminthosporium vignae Olive, 
consistently wider on sesame than on soybean. The Bain & Lefebvre (6). and as Helminthosporium vigni- 
fungus overwintered on sesame and soybean plant cola (Kawamura) Olive (5). Other epithets that were 
debris in the field. and was carried on and within the placed in synonomy by Wei are Helminthosporium 
sted- ) 
cassiicola (Berk. & Curt.) Berk.. Helminthosporium 
papavae H. Svdow. Cercospora melonis Cooke and 
) 
| remature defoliation and death ot sesame. Sesamum ( orynespora maze (,ussow. 
ee 
indicum L.. occurred at Stoneville. Mississippi. in the Corynespora has not been reported previously on 


f é ~< " , 
all 1958 The leaves of infected plants had large sesame in the United States. nor has the fu is been 
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proved to he path vent ‘ iltie im the held else 
where. Mohanty and Mohanty (4) isolated the fungus 
from sesame leaf spots India, but did not test its 


sesame Wei (7). at the Common- 


pathogenicity on 


wealth Mycological Institut studied herbarium ma- 
terial that had been collect from sesame leaves in 
Morogoro, Tanganyika Territory 

The fungus was first reported in the United States 
in 1945, on cowpea, Vigna sinensis (Torner) Savi, and 
soybean, Glycine max (I Merr. (6) The common 
name of “target spot” was en the disease. because 
of the concentrically zoned if spots incited by the 


pathogen. Cross-inoculation studies with isolates from 


these hosts on cCowpe ind woean indicated possible 
race differences Phe -olates from cowpea were Ire 
portedly more virulent nm the two hosts than were 
those from soybean. Consequently Races | and 2 were 
designated from cowpea | sovbean respectively 
Since that report by Olive et al (6). target spot has 
been prevalent nd destructive on sovbeans in the 


alluvial soil area adjacent t the Mississ ppi river in 


Louisiana, Mississip) Arkansas (1 


i 
During the 1958 season t Stoneville the fields ol 


sesame infected by Corynes were adjacent to fields 


oft target spot infected sovbeans Ber iuse of the prox 


imitv of infected soybe nd the similarity of the 
two fungi. an investigatic was undertaken of the 
pathogenicity of the ses e fungus and its possible 
identity with the soybear rganism 

Material and methods. he sesame isolates used 
were single-conidium solate I ile in October 1958. 
from stems of plants naturally infected in the field 
Sovbean isolates were likewise single-conidium Iso 


) 


lates also made in October 958. from sovbean leaflets 


infected in a natural epiphytotic of target spot at 
Stoneville [The isolates were naintained on tubed 
PDA ( potato-dextrose val ransfers were made as 
infrequently as possible s e the organism has been 
reported (6) to lose patho ty on repeated transter. 

Since C. cassiicola is reported to have a wide host 
range. 4 plant species were inoculated to compare the 


were 
N54 
\lam- 


Plants used 


Experimental line 


trom 
sesame (Margo soviye 


1748). okra. Hibiscus esculentus | 


isolates 


sesaine ne “oOvVvpedl 


(Pe rkin s 


moth Long Pod mid ypea (Early blackeve In 
each inoculation series 8-12 plants of each species 
were inoculated with the re tive isolates 16 plants 
ot each crop were used trol Plants were 30-60 
days old when 

Inoculum was prepare ceraty Petri-dish 
cultures of the fungus in a food blender at a ratio of 
1 dish per 200 ml distilled water plus 1 drop of detet 
gent (Triton X-100 | nts were sprayed with 
inoculum until uniformly wet. Control plants were 
spraved with a solutior f sterile PDA in distilled 
water and detergent at the ime concentration as the 
inoculum. The spraved plants were placed in a moist 
chamber at 100 relative dity for 24 or 48 hours 
and then removed to a creenhouse bench and observed 
for symptoms. Three cross-inos lation series were con 


Cultures use n the first were isolates ob 


ducted. 
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tained from plants infected in the field. Re-isolations 
of the 
sesame leaves infected by the respec tive isolates in the 


These 


is inoculum in the third inoculation series 


sesame and soybean isolates were made from 


second inoculation series re-isolates were then 


used 


Conidia for measurement studies were obtained 


from greenhouse-inoculated sesame and soybean leaves 
infected by the sesame and soybean isolates. These 
leaves were placed in a moist chamber and periodi- 
intil 


Conidia-bearing sections were 


cally observed with a stereoscopic microscope 
conidia were abundant. 
then mounted in lactophenol on microscope =lides. The 
width and length of 50 conidia of each isolate on each 
host The width 


widest part of the conidia: the bulbous base just above 


were measured. was measured at the 


the hilum. The length was taken from tip to tip. Conidia 
studies 


for germination were mounted on deep well 
slides in hanging drops of sterile distilled water, 
These conidia were obtained from leaf lesions pro- 


duced by inoculating the sesame and soybean isolates 


on sesame ind soybean leaves. 


experimental results.—/Pathogenicity studies n 
I tal It Pati t | 


the first 2 inoculation series, lesions were apparent on 


all inoculated plants within 3-4 days of inoculation, 


whereas control plants were disease free. The sesame 
pathogenicity 


dith red. 


with the 


isolates were identical in 
host: 


Sesame was the most severely 


and soybean 


reaction however 


infected, 


on a given host 


le ives 
scorched or with large. coalescing, light- 


These 


reddish-brown margin. and the centers blanched with 


ippearine 


brown lesions. lesions developed a purple or 


age (Fig. 1-A). Many infected leaves turned yellow 
and abscised. Stem lesions were long. reddish-brown 


streaks with light-brown centers that often coale-eed, 


blighting the plants (Fig. 1-B). Both leaves and <tems 


of sovbean and okra were infected, wherea- only the 


leaves of cowpea were infected. The lesions on soy- 
and okra appeared similar to those on sesame, 
(Fig. 1-C.D) 
usually small (1-15 
mm dark red on the 


of the leaf but did not often develop the light-brown 


bean 


but were not as large or extensive 


Lesions on cowpea leaves were 


diameter) and were inderside 


center (Fig. 1-E). 
The results obtained in the third inoculation series 
with the reisolated cultures were comparable to those 


the first 2 inoculations. Pathogenicity of 
the 2 isolates was again equal on the same hos 


\Iea-ure- 


ments of the 4 groups of conidia showed conidial lengths 


obtained in 


t 


Conidial measurements and ff rminatior . 


to be quite variable throughout. with no difference be- 


The 


usual range 120.9 


range in length was 39.0-280.8 p, 


218 } i ( 145 ot 200 cor idia 


Oo 


mean of 153.8 un. 


tween groups. 
with the 
measured) and a The width of the 
hetween the 2 


ditter 


sesame and sov- 


conidia. however. differed significantly 


those of the 2 isolates did not 
host (Table ] Phe 
bean isolates produced wide conidia On s@salnie 
Table 1 
based on single degrees of freedom for these compari- 


affects the width of the 


hosts. but when 


from the same 
than 
an analysis of variance 


on soybean. presents 


-OoOns host 


\pparently the 


conidia produced by the organisn 
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for 30 seconds in 50° ethanol, followed by 60 seconds 
in 1 JOOO mercuric chloride, given 4 rinses in sterile 
distilled water, and plated on PDA. Coryne Spord Was 
obtained from 17° of the 156 soybean seed plated, 
[solations were also made from randomly selected seed 
from infected sesame plants. When surface-sterilized, 
fewer than 1°; of the sesame seed produced Coryne. 
spora, though about 5% produced the fungus when 
plated without surface sterilization. These results 
indicate that C. cassiicola is carried both on and 
within sesame and soybean seed. 

Diseussion.— The experimental data show that the 
Corynespora sp. that attacks sesame is identical to C, 
cassticola, which causes target spot of soybean. Olive 
et al (6) distinguished 2 races of the fungus. Race ] 


caused severe infection of cowpeas and light spotting 
on soybean. whereas Race 2 caused few to many very 
-mall spots on cowpeas and light spotting of soybean 
leaves. The only sign of stem infection in any of their 
inoculation experiments was the appearance of a few 
superficial spots on the stems of some cowpeas inocu- 
lated with Race 1. The isolates from sesame and soy- 
bean used in this study caused severe infection of soy- 
bean and light infection of cowpea. They also caused 
extensive stem lesions on soybean Johnson et al (1) 
reported that the target spot organism caused spotting 
of soybean stems in the field, and stem lesions have 
been observed by the authors. There is a possibility 
that the isolates studied may be of another race. 
However. since comparisons were not made with the 
organisms originally isolated by Olive et al. there is 
no assurance that an additional race exists. Race 2 
and the sesame and soybean isolates may give the 
same results from controlled comparative inoculations. 

Delta Branch of the Mississippi Agricultural Experi- 


ment Station. Stoneville. 
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Experiment 


stMMARY 


\ crystalline compound toxic to Ceratocystis fimbri- 


to carrots. has been iso- 


ata, a fungus non-pathogeni 
lated from carrot root tissue previously inoculated with 
this fungus. The presence of this compound in inocu- 
lated 


sistance 


tissue appears largely responsible for the re- 
of the carrot to attack by C, This 


compound has been partially characterized with respect 


fimbriata. 


to its physical and chemical propertie- 





Introduction.—In several instances, the resistance 


ot plants to fungus diseases has been reported to be 
due to the presence of chemical substances in the 
different 


this 


plants. Two mechanisms appear to be re 


sponsible for resistance. In one mechanism. the 


compounds are present in the prospective plant host 


before attack. and prove toxic to the fungus prio! to 
its penetration of living host tissue. Angell. Walker 
and Link (1). and Link and Walker (4) showed that 
protocatec huie acid and catechol in the outer dead 
scales of colored onions made them resistant to onion 
smudge and neck rot caused by Colletotrichum cir 
cinans ( Berk.) Vogl. and Botrytis allii Munn. Tnese 


compounds were not present in white onion scales, and 
the white onions were susceptible to the diseases. In 


the other mechanism, plants produce toxic compounds 


only when the attacking organism has penetrated the 


host’s cells. and these compounds appear to he pro- 


duced only at the sites of infection. The disease re- 


sistance in this case seems to involve the interaction 


of the living plant host and the attacking organism. 
It has re that 
tissue resists the attack of several fungi. 


cently been reported white potato 


normally non- 


pathogenic to the potatoe. by producing fungitoxis 


phenolic compounds such as chloregenie acid and 


caflei 
fore 


These were not present in the tissue be- 


with the 


acid. 


inoculation fungi, and appear to be 
localized in the areas of fungus penetration (3). 
This paper a biochemical study 


re ports progress on 


of disease resistance mechanisms operative in plant 
tissue, A mechanism is suggested for the re 
sistance of carrot root tissue to attack by 
fimbriata Ell. & Halst. 


rots but an incitant of black rot in sweet potatoes, 


cle tense 
Ceratocystis 


a fungus nonpathogenic to car 


Experimental.—Preparation of carrot root tissues. 
Commercial varieties of carrots (predominantly Imper 


ator and Long Imperator). free of visible surface de 


fects. were washed with dete rgent and water. Peel 
tissue \) was obtained by removing a 1-mm-thick 
laver from the outer surface of intact carrots, and 


fresh pulp (B) constituted the remainder of the peeled 


carrot. Additional carrots were then washed. surface 


67 


sterilized by immersion in 95° alcohol for 2 minutes, 


sliced 


placed in sterile Petri dishes. Four test materials were 


longitudinally under aseptic conditions. and 


prepared from these slices. Inoculated tissue (C) was 


obtained by covering the sterile slices with a heavy 


spore suspension of C. fimbriata and incubating them 
28°C. After 


tissue was 


the top 1 mm of 
\uto- 
sub- 


6 davs at incubation 


removed for extraction. 
(D) 
jecting autoclaved slices to the same treatment as in 
{eR (FE) 


were obtained by 


inoculated 


claved inoculated tissue was obtained by 


Incubated tissue and autoclaved incubated 


tissue (FF) incubating carrot slices 


and removing the top 1 mm of tissue as in (C). 
After 
evident on the surface of living carrot tissue inoculated 


3 days of incubation, no fungal growth was 


with C. fimbriata. After 6 days of incubation, fungal 
vrowth was barely discernible on this tissue. This 
was in contrast to the luxuriant growth made by the 


fungus on autoclaved tissue. 


Preparation and actituy otf extracts. Extracts of 
the above tissues were prepared by dropping 100 g¢ 
of the 


ing for 5 


350 ml of boiling aleohol and boil- 
After 


chopped in alcohol in a Waring Blendor. 


tissue into 


the tissues were 
The result- 
ing preparations were filtered through Whatman No. 


and the filtrates col- 


minutes, cooling. 


2 paper on a Buchner funnel. 
lected. 

Filtrates of (A) through (F) were each e iporated 
to dryness under reduced pressure, at temperatures 
not exceeding 28°C. and the residues were suspended 
in carrot-dextrose broth to give a concentration cor- 
fresh in 50 ml 


filtered and 15-ml aliquots were placed in 50-ml Erlen- 


responding to 40 g ot carrot tissue 


carrot-dextrose broth. suspensions were then 


mever flasks. The flasks were autoclaved at 15 Ib 
pressure for 15 minutes (121 com cooled, inoculated 
with 0.1 ml of a heavy spore suspension of C. fimbriata, 


and incubated 6 days at 22°C. The media with fungus 
growth filtered through 


weighed Whatman No. 50 filter paper. and the papers 


were previously dried and 


weighed. 


were dried in a vacuum oven at 50°C and 
Extract (C) was found to inhibit the growth of 
Table 1.—Growth of ¢ fimbriata in media containing 
carrot tissue extracts 
Extract added to carrot % growth compared 
dextrose broth with control 
\. Peel 9] 
B. Pulp 166 
(, Pulp tissue inoculated with 
(. fimbriata and incubated 6 days | 
D. Pulp tissue autoclaved 
inoculated, and incubated 229 
E. Pulp tissue held 6 days 212 
| Pulp tissue autoclaved and held 6 days 249 


Based on dry weight of mycelium produ | 


dextrose broth 


oO 


208 PHYTOPATHOLOGY 


( imbriata markedly Table | Sil extracts (B). 


inee 
(Di. (FE). and (1 bitory, it would sug 
vest that the inhibitor was produced through the meta 
bolic interaction of livir irrot root tissue and the 
fungus. 

Chromatography of Kxtracts (A) through 


(Fy 


concentration 


were evaporated inder reduced pressure to a 


corresponding to LO uy ot fresh ( 


} irrot 


tissue per 100 ml 95 ilcohol \pproximately 50 41 
of each extract was applied pots to Whatman No, |] 
filter paper. and the papers were developed using n 
butanol, acetic acid. and water (4:1:1 v/v) as the 
descending solvent. A high concentration of chloro- 


genic acid was found in extract ( \ lower concen 
tration of the acid was found in extract (A). and a 
trace in extract (1 \ compound having an Ry value 
of 0.84, and appearing yellow after spraying with 
diazotized sulfanilic acid and purple after spraying 
with aqueous ferric chloride solution, was found only 
in extract (C) This compound was eluted from 
chromatograms with 95 ileohol, and the ultraviolet 


ibsorption spectrum of the eluate was determined with 


a Beckman model DI The eluate 
exhibited 2 absorption 


sper trophotometer. 


maxima, one at 267 mu and 


one at 301 mp. and an absorption minimum at 285 my 


Location of fungito on chromatograms. 


About 2.5 ml of extract (( was streaked on each 
of two 1884 22'-in. sheets of Whatman No. 1 papet 
with a micropipette. The papers were developed with 
n-butanol, acetic acid. and water (4:1:1 v/v). and 
dried for 48 hours. Control strips were then sprayed 
with diazotized sulfanilie acid. Fourteen bands having 


the following Rr values were then cut from the chroma- 


tograms and eluted overnight with 95/ alcohol in 
S) 


Goldfisch extractors: 0. the origin |. .O1-.05: 2. 0d 
08; 3, .08-—.09; 4, .09-.13: 5. .13—.17: 6, .17-.21: 7 


.21-.26; 8, .26—.31: 9, .31-.37: 10 (chlorogenic acid). 
31-49; 11, .64—.71: 12. .71-.77: 13. .77-.86: 14. .86 
92. The eluates were concentrated to 5 ml. and 1 ml of 
each eluate was applied to standard antibiotie assay 
disks. The disks were auto laved 15 minutes at 15 Ib 
pressure Cize"<€,) ind the placed in sterile Petri 
dishes on Difco potato-dextrose agar uniformly seeded 
with spores of CC, fin hriata iQ} heavy spore suspen 
sion per 100 ml a The Petri dishes were incu 


bated at room temper davs. at the end of 
which time. zones of it tion were seen only around 
the disks containing the eluate from band 13 Phe 
ultraviolet) absorption specti of this eluate was 
identical to that of t ompound found only in extract 
,) Paper chror fovural inalvsis of the eluate 
revealed the preset le spot having the same 
Rr and color react with diazotized sulfanilie acid 
and ferrie chloride as those re ted earlier for the 
compound in extract. (( 

Isolation of funeit nds Kxt t ( 
Was evaporated to drynes { reduced pressure. the 
residue suspended I UU f water, and the susp 
sion shaken with four 4 rtions of ALR. grade 
ether The ether fract e combined and the 
ether was remove ’ wer water under 
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then 
extracted with four 40-ml portions of purified Skelly 
The Skelly Solve B. fractions were combined 


reduced pressure. The resulting emulsion was 
Solve B 
and evaporated to dryness in a rotary-type evaporator, 
that the 


contained 


from. the 


carotenes and the 


Chromatograms showed residue 
Skelly Solve B 


fungitoxi 


fraction 
compound. The residue was dissolved in 
95° aleohol, activated charcoal was added, and upon 
filtration Water was 


then added to the alcoholic solution to the point of 


a carotene-free solution remained. 
incipient cloudiness, and the compound crystallized 
out as plates after standing 2 days at 5°C. It was re- 
crystallized from aqueous alcohol and dried over an- 
M.P. 75.7°C, [a]-=D 51.8. 
Calculated for C,H 1004: _ 
30.75%. Found C, 63.4%: H. 
5.86%: O, The calculated molecular weight 
for C,,H,.O, is 208. The 
determined by 


hydrous calcium chloride. 

Elemental analysis. 
63.5%: H, 5.77%: O, 
; 50.75%. 
weight of the 


Rast-Soltys 


molecular 


compound as the method 


9185 
is Sak. 


Inhibitory activity of fungitoxic compound.—Twenty 
2 ml of 95% 


LOO ml of ear- 


mg of the compound were dissolved in 
aleohol, and the solution was added to 
rot dextrose broth. The concentration of the compound 
3M. 
tion made to give concentrations of 5 
1x 10-4, 510-5, and 110-°M. 
dilutions a control solution containing 
2 ml of 95% 


Dilutions of this solu- 
10-4. 


Corresponding 


in this solution was 1 10 
were 
were made of 
alcohol in 100 ml of carrot-dextrose broth. 
Three 15-ml aliquots of each solution were pipetted 
into 50-ml flasks, the flasks were autoclaved 15 minutes 
at 15 Ib pressure (121°C.), 
0.1 ml of a heavy spore suspension of the fungus under 


cooled and inoculated with 


study. The inoculated flasks were incubated at room 
temperature, the length of incubation depending on 
the rapidity of the growth of the fungus under study 
in the control fimbriata was 


solutions. C. incubated 


6 davs, Race 1 Helminthosporium carbonum Ullstrup 
5 days. and Stemphylium radicinum (Meier. Drechs. & 
Eddy) Neerg After 
of mycelium was determined as described earlier. 
in Table 2. 
pound isolated from extract (CC). 


5<10-* and 1x10—-3M, 


vi tested more than 50°, in comparison with 


| days. in ubation the dry weight 


The results are summarized The com. 


at concentrations of 
inhibited srowth of the 
three fun 


crowth in the control solutions 


Pe netration otf carrot tissue hy the fungus. Carrot 


root slices were inoculated with C. fimbriata, and see- 


tions perpendic ular to the inoculated surface were cut 


and studied 24. 48. and 72 hours after inoculation. 
The sections were stained with a O.00LS, solution of 
Janus Green B for 20-30 minutes. and then washed 


ind mounted in physiological saline solution. Sections 


were examined with a microscope under 900% magnif- 


cation Pwenty-four hours after inoculation, spores 


carrot slice. 
though 


were inoculated surface of the 


seen oon the 
Many of these spores had begun to germinate, 
+] 


none appre ired to have hyphae that penetrated un- 


damaged cells. Forty-eight hours atter mocu- 


carrot 


some 


lation. hyphae were observed within carrot cells. 


of the 


cell laver below the 


hyvph ie were observed one 
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Table 2. Growth of fungi in media containing the fungi- 
toxk compound 


(_oncentration 


Organisn ot compounds" of growth’ 
(. fimbriata 110-3 5 
5x<10-4M 4 
1x10—-4M 69 
3x10~-9M 128 
H. carvonum 1x10—-3M j 
5x10—-4M 24 
] 10-4 78 
,* 10 SV 73 
S. radicinun 1~10-3M 1 
5x10—-4M 10 
I< 10-4M 8 
9x 10-9M 80 


Compound is dissolved in alcohol and added to carrot 
dextrose broth. 

Based on dry weight of mycelium produced in carrot 
dextrose broth containing an amount of alcohol equivalent 
that used to dissolve the compound, 


0 


inoculated surface and others were found in cells 3-4 
cell lavers below. The hyphae were twisted and 
enarled and often highly branched. This is in contrast 
to the straight. thin, unbranched hyphae found grow- 
ing aerially on the surface of autoclaved carrot tissue 
or on other solid media. Seventy-two hours after inocu 
lation a dense area appeared below the inoculated 
surface. This area was dark in color and apparently 
consisted of collapsed carrot cells and fungal hyphae. 
Rarely have hyphae been observed below this dark 
area. Traces of the fungitoxic compound were evident 
in extracts of the inoculated tissue at 48 hours. and 
considerable quantities could be detected at 72 hours. 

Specithiclt 


] y of the interaction of carrot root tissue and 


C. fimbriata Carrot slices were inoculated with either 
H. carbonum, a pathogen of corn, or S. radicinum, a 
pathogen of carrots. The tissues were harvested and 
extracted, and the extracts were examined as described 
with ©. fimbriata. In addition. white potato tuber slices 


and sweet potato slices were inoculated with C. 
fimbriata and studied. 

The fungitoxic compound, produced when carrot 
root tissue was inoculated with C. fimbriata, was not 


found in any of the above extracts. A high concentra 


tien of chlorogenic acid, caffeic acid. and derivatives 
of these compounds was found in all of these extracts. 
\ new fungitoxic compound. as vet unidentified, was 
found in the extract prepared from white potato tuber 
slices that had been inoculated with C. fimbriata. 
Partial characterization of fungitoxic compound. 
The fungitoxie compound was dissolved in 95° aleo- 


hol. spotted on Whatman No. 1 filter 
chromatographed as described earlier. After drying, 


paper, and 


chromatograms were sprayed with diazotized sulfanilic 
alcoholis 


phloroglue nol in HCl. bromeresol 


acid. aqueous ferric chloride. aluminum 


chlorids 


ninhydrin. and ammoniacal silver nitrate. Tests for 


green. 


the following functional groups were performed: ester 


(5. p. 122). alkoxyl (5. p. 116). methylene (2, p. 221 
enol (2. p. 139). and methylene dioxy. To test for 
the presence ol i methvlene dloxy Croup. the com 


FUNGITONIE 


COMPOUND FROM CARROT 269 


pound was heated with concentrated sulfuric acid to 
100°C. and a small amount of chromotropic acid was 
then added. 
violet color. 


\ positive reaction is the production of a 


The ultraviolet absorption spectra, between 250 my 
and 350 my, of the fungitexic compound in 95% 
alcohol and in 0.1.V sodium hydroxide were determined 
on a Beckman model DI 
infrared and near-infrared absorption spectra were 
determined on the Baird double-beam 


spectrophotometer. The 


respectively 
recording spectrophotometer between 2 and 16, and 
the Cary recording spectrophotometer between 1 and 
2.6 pu. 

Fifty-seven mg of the compound was dissolved in 15 
ml of 0.5. sodium hydroxide and the solution refluxed 
for 6 hours. The solution was then cooled, acidified 
to pH 2 with LV hydrochloric acid, and extracted with 
three 10-ml portions of ether. The ether and water 
fractions were each evaporated to dryness in a rotary- 
type evaporator, and the residues were dissolved in 
95% alcohol. 


the two fractions were determined. and the fractions 


The ultraviolet absorption spectra of 


were chromatographed as described earlier. 

The fungitoxic compound gave a positive reaction 
with diazotized sulfanilic acid (yellow), aqueous ferric 
chloride (purple), alcoholic aluminum chloride (fluo- 
rescence), phloroglucinol in hydrochloric acid (pale 
violet), bromeresol green (faint yellow). The com- 
pound gave no color reaction with ammoniacal silver 
nitrate and ninhydrin. Tests for alkoxyl, methylene, 
and methylene dioxy groups were negative, whereas the 
compound gave a doubtful test for an enol and a posi- 
tive test for an ester. 

The compound exhibited two absorption maxima in 
the ultraviolet. a primary peak at 267 my (e 11390) 
and a secondary peak at 301 my (¢ 4550). The absorp- 
tion maxima in 0.1.V sodium hydroxide were 266 my 
(¢ 8690) and 330 my («€ 6970). 

The compound exhibited strong absorption peaks at 
1670 em~!, and 1245 em~!, 


been assigned to a hydrogen-bonded carbonyl stretch- 


which have respectively 


ing vibration, an aromatic ring of deformation vibra- 
tion. and a carbon-oxvgen stretching vibration. It also 
peak at 2.27 ji. 
stic of methyl groups. 
When the fungitoxi 
O.5.V sodium hydroxide. 
tions of the acidified 


compounds were apparent in the ether fraction. One 


exhibited a large which is character- 


ompound was refluxed with 
and the ether and water frac- 


solution chromatographed, 2 


was the fungitoxic compound, the other a new com- 
pound giving a red color when sprayed with diazotized 
sulfanilic acid and a violet color with ferrie chloride. 
The ultraviolet absorption spectrum of the new com- 
ponent was identical to that of the fungitoxic com- 
pound. 


The fungitoxic compound is soluble in 5 sodium 


hydroxide. cone entrated sulfuris acid, ether. carbon 


tetrachloride. hexane. or 95° aleohol. and is insoluble 


in water or 5‘ sodium bicarbonate 


Discussion.— \ fun ritoxic comp sund h is bye en foun | 


in carrot root tissue penetrate 1 bv ¢ / hriata ind 
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the production of this 


ent on the = interactior 


fungus. The poss 
produc ed either 
process in the cart 
appears only in the 


(( . This compoul 


graphic ally in extracts 


inoculated with // 


radicinum, a pathoge 


prepared from sweet 


inoculated with ¢ 
from white potato 
fiimbriata. 

The largest yiel 
been 410 mg trom 


If one assumes this 


pound in the inoculat 


culated molecular w 


compound in the inhil 


be at least 2.5 10 
of the compound 


to inhibit the growth 


with growth on carrot 
pound therefore, coul 
ity ot ( fimbriata to 


of living inoculated 


Although chloroge 


tissue after inoculat 


+} 


on the growth of 1 


other phe nolic ¢ ompout 


plants both in respor 


gens (3. 6). It has 
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to be depend specific host reaction. The present work seems. to 
carrot tissue and substantiate this suggestion. 

a atta ild be Chemical tests indicate that the fungitexic com- 
tor by an autolytie pound may be phenolic in nature and possess a double 
! the fact tt it bend, probably the carboxyl group of an ester link. 
Inoculated tssue age, in conjugation with a benzene ring. It also ap. 
be found chromato pears that the fungitoxic compound possesses a hy- 
Le lices droxyl group ortho to an esterified carboxyl grou; \ 

1 pathoge or S coumaran-type structure is proposed 


Phe preparation of derivatives and further charac- 
terization of the compound is now being undertaken. 
Department of Biochemistry and Department of 
Botany and Plant Pathology, Purdue University. Latay- 
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PREPARING BARLEY EMBRYOS FOR LOOSE SMUT EXAMINATION 


Donald 7. Morton 


Dakota Agricultural in 1959 stimulated interest in developing a rapid index 

h the approval of — of barley seed for smut infection. 
ch y ; a Simmonds (5) first described success with whole 
Af ols : Ra Improve embryo mounts for loose smut determinations. and 


Russell (3) and Russell and Popp (4) showed that 
such embryo tests have a very high correlation with 

; field and greenhouse indexes 
_ sith deg Popp (1) pointed out that the test has certain limi- 
iM tations for loose smut of wheat. since numbers of 
smutted plants are affected not only by percentage of 


infection in the seed but also by host variety and 





Introduction. \ 


} 
smut (l'stilago 


silicate to hict 
— pe: physiologi« race of the smut fungus For loose smut 
led paratl : of barley, however. Russell and Popp (4) found no 
Td ites by indication that these factors interfere with close agree- 
ind ea o 10 | 
ment between embryo and growth tests on naturally 
ites Tekin 
; ~u n Prien ulated seed. 
steps l ndamaged em > , , 1j 
- - In an unpublished report. Russell described a modi- 
1 ¢ veeliu 0 . ‘ 
fication of Simmond’s whole-mount technique, which 
| ' ‘ leftecte . 
is used by the Canada Department of Agriculture for 
indexing harley seed. Briefly. it consists of placing 
» seed in 5° sodium hydroxide for 15 hours. partially 
ik of barley loose separating embryos from. the rest of the seed hy 


Nort Makota = screening. completing separation by picking embrvyes 
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out with a medicine dropper, and clearing embryos in 
ethanol for 1 day and lactophenol for 2 days. The 
procedure is estimated to take about 2 hours pet 
sample. spread over a 4-day period 

Popp (2) has deseribed a faster method of prepar 
ing wheat and barley grain for loose smut examina- 
tion. In this method, hulls are separated with a 
Waring Blendor and embryos are extracted by boiling 
kernels 30 minutes at 5 Ib. pressure in a solution of 
sodium hydroxide. sodium silicate (liquid or wate 
glass}. and detergent. Embryos are then separated by 
flotation with sodium silicate, and cleared by heating 
15 minutes at 5 pounds in ethanol and sodium hydrox- 
ide. washing 15 minutes in water, reheating 1 minute 
it 5 pounds in ethanol and glacial acetic acid, and 
again heating | minute at 5 pounds in lactic acid 
Staining is accomplished by boiling the embryos 1 
minute at 5 pounds in acetic acid and trypan blue. and 
then removing the excess stain by heating 1 minute 
at 5 pounds in lactic acid. This process is completed 
in only a few hours but requires considerable manipu 
lation. Very clear embryos with conspicuous mycelium 


ire abt ined. 
In developing a test for use in North Dakota, a 
mbination of these techniques along with certain 
modifications was found to require only 90 minutes o1 
less to prepare embryos for examination. All parts of 
the embryos are clear and are morphologically intact. 
while smut mycelium is easily seen and can be detected 
with 1s magnification on a dissec ting mi roscope, 
Materials and methods.—Extraction of embryos. 
For a practical test, 600-700 barley kernels are boiled 
500 ml of water solution containing 25 g@ (5! 
sodium hydroxide. 70 ml (1407) liquid glass. and one 
drop of liquid detergent. This number of barley ker 
nels ensures that over 500 embrvos will be available 
or examination. A 1000-m] beaker is a suitable con 
iiner. and the kernels are boiled vigorously until they 
wecome a gelatinous mass. Occasional stirring pro 
motes uniform results, and water added to re place that 
boiled away prevents the mixture from becoming too 
-COus Boiling time is 45-60 minutes, depending 
irgely on the heat ipplied Boiling it 5-15 Ib pres 
sure was not appreciably faster. and prevented clos 


hservations of the process 


Greater concentrations of sodium hydroxide than 


, do not accelerate separation and lower concentra- 
tions are less effective and delay development of the 
= « if (ells stage The 14 licnuid olass protects the 


rvos from physical damage. and the drop of deter- 


vent prevents loaming 


of embryos. The elatinous mass is 


poured while still hot onto a series of screens of 4, 6, 


nd 14 meshes per sq. in. When warm water is 


spraved ently on the mass the embryos and lighter 


- are quickly carried to the lowest screen, whil 


the endosperms and some hulls are caught above Phe 


tents of the lowest screen are washed into a pan. 
red into a beaker. and condensed by decanting 
\ =s wate! 


The embryos are separated Iron ills and other 
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fine debris by centrifugal force. An _ International 
Clinical Centrifuge with a 4-bucket head using 50-ml 
tubes is run at 4500 rpm. The tubes are filled about 

; full with a 50° aqueous liquid glass solution (also 
effective are saturated sucrose, glucose, or sodium 
hloride solutions), and the contents from the bottom 
screen are placed on top of the solution. Separation 
time varies with the thickness of the sample, but is 
usually about 5-15 minutes. The embryos form a layer 
it the top of the 50°. liquid glass, while the hulls and 
other debris are deposited at the bottoms of the tubes. 
The embryos are easily poured off, and after being 
washed in 2 changes of water are ready for clearing. 

Popp (2) used flotation with liquid glass to separate 
embryos from other residues. Flotation, however, ap- 
pears not to separate embryos from hulls, whereas 
centrifugation gives virtually complete separation. 
Popp removed the hulls in a Waring Blendor. It is 
likely. though, that the centrifuge would be superior 
to the blender, for the embryos are not damaged by 
the centrifuge whereas they may be by the blender. 

Clearing. Excess water is poured from the embryos, 
which are then placed in Petri dishes. Lactophenol 
(1:1:1:5 phenol (melted), glycerine, lactic acid, and 
distilled water) is added until the dishes are Mo—*4 
full. and the contents are boiled several minutes, until 
the water has mostly evaporated and the remaining 
fluid commences to fume The dishes are then qui kly 
removed from the heat, and when cooled are ready for 
examination, The preparations must be removed when 
fuming starts or they may be destroyed. If embryos ot 
less clarity are desired, they should be removed after 
i shorter boiling time. 

Examination. The cooled embryos are in a viscous 
solution and remain relatively stationary when the 
dishes are handled. They are exceptionally clear under 
the microscope. and the mycelium of the smut fungus 
is a striking reddish-brown network, found mainly in 
the scutellum 

The embryos may be examined rapidly with a dis- 
secting microscope having 15” ocular and 1& objee- 
tive lenses. Infected embryos show the characteristic 
coloring in the scutella and may be checked under 
higher magnification if infection is in doubt. Grooved 
dishes or gridded designs on the Petri dishes speed 
the counting. 

Discussion.—The method described is fast and rela- 
tively simple { maximum of 90 minutes is required 
to prepare embryos for examination. and undamaged 
embrvos of high clarity are obtained. 

\ somewhat slower and less critical variation may 
he more suitable at some facilities The original ex- 
traction may be run at room temperature for about a 
day. or until the kernels are a gelatinous mass. Water 
may occasionally be added to keep viscosity fairly low. 
With this variation, centrift 


The clearing may be done 


igation is often unnecessary. 
hy keeping the embryos 
in lactophenol in a drying oven at 60°C or higher until 
the water 1s evaporated from the solution (several 
hours) Embrvos ke ptin ¢ thanol for 1 dav and lacto 


phenol for 3 davs at room temper ‘ vere not as 
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! mycelium in whole embrvos of wheat 
Phytopathology 18: 641-643. 


3. «Russell, R. C. 1950 


loose-s 


The whole embrvo 


testing barley for loose smut as a routine test. Sei. Agr, 
st) 561-366 
1. Russell, R. C.. and W. Popp. 1951. The embry . 
is a method of forecasting loose smut infection in barley, 

Sci. Agr. 31: 559-565. 

» Simmonds, P. M. 1946. Detection of the loose <mut 
fungi in embryos of barley and wheat. Sci. Agr. 26 8 
4 AND PECTOLYTIC ENZYMES 
OF WITLOOF CHICORY TISSUE 

and M. J. Jaffe 
itture (21-26). were made in resistance (ohms) and 
converted to conductance (mhos). the reciprocal of 


resistance 
1958. from natural 
<ed One. a 


limited. brown. soft 


Pwo soft rot bacteria, isolated in 


witloof chicory were 


sp.. 
rot similar to that caused by P. 


ntiections ot 


Pseudomonas caused a slow. 


(6 whiere- 


marginalts 
as the an Erwinia sp.. 
light-colored soft Both 

trates produced pectolytic enzymes as shown by macer- 
butt 


pectin solutions (Friedman, unpublished | 


caused a1 pid, extensive, 


other. 
rot. organisms in culture fil 
reduction. of 
The control 


mutant strain (M4 
As a result of 


ition of lettuce tissue and viscosity 


was an ultraviolet-light-induced 


of the soft rot bacterium P. marginalis. 


irradiation this strain had lost its pathogenicity for 
witloof chicory and its ability to produce pectolytic 
enzymes in culture (7). 

Individual witloof leaves were inoculated by needle 
in the adaxial surface of the midrib al out 1 em from 
the cut base, with 24- or 48-hour-old cultures of each 
of the 3 bacterial isolates grown on yeast-extract 
nutrient agar. Sterile filtrates of each of the 3. iso 


lates pre pared from 4-day-old lettuce broth cultures by 


pdssage through Seitz filter pads were adjusted to 
pH 8.0 with V NaOH after the addition of 100 ppm 
of streptomycin. The details have been reported (2 


Cut leaves we re placed. hbase down. to a depth of abo it 
100-ml beaker containing the filtrate 


inoculated with bacteria were placed in moist cham- 


lem ina Leaves 


bers. whereas leaves standing in filtrates were left 
exposed to the open air. All were held at 21-26 ¢ 
In an additional experiment. made to determine why 
leaf tissu lesions resulting from. inoculation vith 
vacteria-free culture filtrates had greater conductance 
than lesions resulting from inoculation with bacteria. 
cells ot P margZzinaits \i }. P se idomonas =p . Or I ruinia 
<p. were inoculated 5 mm from the base of 72 witloof 
leaves After 7 hours in moist chambers. half the 


removed and pl iced upright to a dept! ot 


100 ppm 


leaves were 


about 5 mm in sterile lettuee broth containing 


streptomycin Conductanee readings were made 17 


hours later on all leaves at the site of inoculation 
Results.—Fig. 1 shows the changes in electrical eon- 

ductance of midrib tissue of witloof chicory at the site 

of inoculation with living cells and culture filtrates of 


Vii 


> r 
Pseudomonas 


Erwinia sp 


sp.. and P. marginalis 
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Fig. 1. Electrical conductance of witloof chicory tissue 


at site of inoculation with cells and culture filtrates of soft 
rot bacteria. 


Qo 
o 


The results represent conductance readings on 37 
leaves (3 cultures plus 3 filtrates 3 leaves 7 time 
periods 3 replications). The pathogens or their 
filtrates markedly increased the conductance of af- 
fected tissue: the avirulent P. marginalis M4 caused 
no conductance changes. Erwinia sp. increased con 
ductance more than did Pseudomonas sp. Erwinia sp. 
produced a visible lesion in 2 hours, and Pseudomonas 
Sp. took 6 hours. Before the visible lesions developed. 
an increase was observed in electrical conductance of 
inoculated tissue (Fig. 1). 

Fig. 2-A.B shows conductance readings made after 
8 hours at the site of inoculation with bacterial cells 
and cell-free filtrates and at 5-mm intervals therefrom 
Each point on these 6 curves represents an average of 
9 conductance readings on each of 54 leaves. The 
arrows on the figure represent the extent of the visible 
lesion from the point of inoculation. The figure illus- 
strates, for example, that conductance was increased 
over that of healthy tissue about 5-7 mm in advance 
of Erwinia lesions and about 4-5 mm in advance of 
Pseudomonas lesions. In an additional experiment. 
using 63 leaves. conductance readings were made at 
2-mm intervals from the margin of 8-hour-old lesions 
produced by bacterial cultures. Conductance was in 
creased about 12 mm in advance of Erwinia lesions and 
about 6 mm in advance of Pseudomonas lesions. 

During the experiment 1134 conductance readings 
were taken on leaves inoculated with cells or cell-free 
filtrates of P. marginalis M4, but in no case did any 
lesion develop. About 99% of the readings ranged 
from 0.8 10-4 to 1.3 * 10-4 mhos, the mean being 
1.0 10 * mhos. 

In the experiment to determine why filtrate-produced 
lesions had greater conductance than bacteria-pro 
duced lesions. the conductance of leaves held for the 
entire 24-hour period in moist chambers was respec- 
tively 0.8 « 10-4, 19 & 10-4, and 11.9 « 10-4 
mhos for P. marginalis M1. Pseudomonas sp.. and 
Erwinia =}. The respective conductance of comparable 
leaves transferred to lettuce broth at the end of 7 
hours was 1.0 r-* 33 10-*, and 17.6 10 
mhos 


Discussion.—The increase in electrical conductance 
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of plant tissue following injury or death is attributed 
to increased permeability of the semipermeable mem- 
branes of tissue cells permitting leakage of ions to the 
intercellular spaces (3, 12, 13, 14). Various inorganic 
ions (especially potassium), amino acids, and peptides 
have been reported to escape from injured cells (8, 
11). Extracellular pectic substances are believed to 
exist in bound form, such as calcium and magnesium 
pectates (1). Consequently, aside from the increase of 
electrolytes in intercellular spaces resulting from ex- 
osmosis from injured cells, there is the possibility that 
the hydrolysis of extracellular pectic substances by 
pectolytic enzymes releases bound ions with a further 
increase in tissue conductance. 

Apparently any cellular injury, as well as injury 
from disease caused by fungi or virus, increases the 
electrical conductance of tissue. The present paper 
shows that the electrical conductance in witloof chicory 
midrib tissue is increased by bacterial soft ret caused 
by Pseudomonas sp. or Erwinia sp. or by their cell- 
free culture filtrates containing pectolytic enzymes. 
The increase in conductance parallels the severity of 
tissue injury. The results also show that conductance 
increases before a lesion is visible and also in appar- 
ently normal tissue in advance of the margin of the 
visible lesion. Studying cell permeability changes by 
plasmolytic methods, Thatcher (15) reported that 
Botrytis and Sclerotinia infections of celery petioles 
increased permeability in advance of the margin of the 
visible lesions. The tissue maceration and conductance 
increase undoubtedly result from the production of 
pectolytic enzymes by the 2 soft rot bacterial patho- 
gens, for these changes are not observed following 
inoculation with P. marginalis M4. which causes no 
disease and produces no pectolytic enzymes (7). 

Since the concentration of pectolytic enzymes de- 
creases as filtrates stand at room temperature, it was 
expected that witloof chicory tissue inoculated with 
bacteria would show a greater conductance increase 
than tissue exposed to filtrates. The reverse was ob- 
served (Fig. 1). The explanation appears to be found 
n the experiment on the effect of standing leaves 
inoculated with the bacterial cultures in lettuce broth. 
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Fig. 2. Electrical conductance of witloof chicory tissues 
taken at 5-mm intervals from inoculation site 8 hours after 
inoculation with cells (A) or culture filtrates (B) of soft 


rot bacteria 
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methods described earlier (1). The isolated particles 
were then transferred to a suitable medium for incu- 
bation. Media used were horse-dung infusion and 
pea-sand leachate prepared as described by Smoot 


media were added to 


These 


microscope 


et al (7). or tap water. 


16 3-mm concave slides or 27 8-mm 
watch glasses. These were then placed on moist filter 
paper in Petri 


15 Ib steam 


dishes and autoclaved 20 minutes at 


After 


particles Containing oospores were put 


pressure, cool n several debris 


into each solu- 
tion. In most experiments the wells in the slides o1 
watch glasses were covered with glass cover slips. The 
incubated at 22+2°¢ 


Kerr's (5) 


was used to bring the debris particles in proxim 


vessels were then 


{ modiheation of ‘ ellophar e-beg tech- 


nique 


itv to roots of growing time and to 


facilitate 


to study 


plants for a 


their later removal for examination in ordet 


Seamless regenerated 


0.0254 


germination, 
cellulose tubing (wall thickness. 
radius. 24 A) 


boiled to remove glycerine. 


( Osprore 


mm: average 


pore Was cut into in. lengths and 


Plant debris particles con- 


euteiches em 


Fig. 1.—A) Oospores of Aphanomyces 


bedded in plant debris. Two oospores germinated. (Stained 
vith methvlene blue: «500.) B) Oospores of A. euteiches 
In pla lebris, 4 spores germinated £500). C) Gern 
nate ospore f A. euteiches she ng itial separation « 
protoplasm prior to spore forma 30). D) 


OOSPORES OF 





APHANOMYCES EUTEICHES zid 


taining oospores were placed inside the casings, and 


the membrane was then folded so as to bring the two 
open ends together. An opening was made in the sand 
in which plants were growing, and the folded end of 
the membrane was inserted in the sand until the open 
Sand and 


Normal 


watering of the plants was continued until the 


ends were 14 in. above the surface. roots 
were then pressed tightly against the casing 
daily 
bags were removed. As controls 


membrane casings 


containing debris particles were placed in sand, steril- 
ized soil, and unsterilized soil that contained no plants 
or roots. 

Plants 
peas, a strain uniformly susceptible to root ret incited 
by A. Great Northern beans. Phaseolus vul 


used were $-539 (Green Giant Company) 


‘ utete hes: 


garis, U.l. 59: Bansei soybeans, Glycine max; and 
Golden Cross Bantam sweet corn, Zea mays. Ten seeds 
of each kind were planted in 4in. pots containing 


either sand or soil. Plants were used for testing when 


were 2-3 in. tall The tests were made in a 


greenhouse at 202°( 





tip. with 2 zoospores still in the sporangium 500). E) 

Germinated oospores of A, euteiches in plant debris, show 

ing germ sporangia and clusters of encysted zoospores 
230) F) (serminated oospore of 1. euteiches in pliant 
bris, showing germ sporar i and ter of encysted 
ospores BBO) 








made on isolates of { 


Pathogenicity tests were 
euteiches obtained by isolating zoospores from germi- 
nated oospores. Field soil was placed in 4-in. pots, 
autoclaved 2 hours at 20 lb pressure, and planted with 
10 pea seeds per pot. Plants were kept in a green- 
house at 202°C. During the test the plants were 


watered daily. keeping the soil at a high level of 


moisture. 
Inoculum prepared by cultures of A 


was eroOwineg 


euteiches in corn-kernel—water medium for 5 days and 
then pouring off the broth. Tap water was then added 
shaken ind the 
idded. 


numerous zoospores were evi l¢ nt 


water 
atte! 


his 


the culture was 


poured off 


Tap water was again and 36-48 hours 


Suspension ot 


zoospores was then poured into the pots of pea seed 
lings 
Results.— Vode o/ oospore germination, (,ermina 


tion ot oOospores In horse dung infusion and pead-sand 


leachate was seen in plant debris particles from 2 
naturally infested field soils and 3 artificially infested 
greenhouse soils. In all experiments plant debris 
particles containing oospores were placed in both open 


and sealed vessels of tap water These were ex imined 


’ 


same imes as other treatments. 


periodically at the 


In no case was germination of oospores seen in wate! 


Variable numbers of oospores cerminated ifter 6—24 


days of incubation In one case production of germ 


tubes or germ sporangia was seen in horse-dung in 


o| isses, but no 


were seen, In the labor itory. zoospores developed mnly 


fusion In une wered watch zoospores 


from oospores in sealed vessels Apparently Jan 
anaerobic environment is required for oospore germi 
nation by means of zoospores. The protoplasm in the 


oospore first became granular, the inner walls disinte 


grated, and germ sporangia emerged (Fig. 1-A Phe 
r 


ittained a length 5—12 times 


g. 1-A.B After 


the protoplasm in the 


sporangia grew until they 
the diameter of the oospore (Fi 
hours. 


several germ sporangia 


separated into distinet inits and zoospores were libe 

ated, encysting in a cluster at the end of the erm 
sporangium (Fig. 1-C.D.E.1 After 2-3 hours the 
zoospores became active in the cyst and emerged 


through a papilla, swimming freely for a period They 


then become quiescent rounded up. and under favor 


able conditions germinated by 1-3 germ tubes. Fx 


tensive mvcelial development then occurred 


Single-zoospore cultures of the pathogen were 
tained by plating-out oospore suspensions on acidified 
water agar and removing isolated germinated zoo 
spores. Three single-zoospore isolates were obtained 


from a naturally infested field soil, and four isolates 
from an artificially infested greenhouse soil. These 
isolates produced typical oospores and zoospores of 4 
euteiches in pure culture. Pathogenicity of these cul 
tures was tested in subsequent experiments 
Effects of the rhizosphere on germinati: 

oospores.—Odospores in cellulose casings buried next 
to roots of various plants germinated at 5—10 davs 


Table 1 shows results of 3 experiments utilizing plants 
results ot one exper 


ed field soil. 7 


grown in sand: Table 2 shows 


ment with plants grown in unsterili 
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data were analyzed using a chi-square test for inde. 


pendence in a row column heterogeneity table (8), 


Analysis of the data in Table 1 showed that oospores 


germinated were significantly fewer in plant-free 


sterilized soil than in unsterilized sand or sand con- 


taining plant roots, yet germination was significantly 


greater in sterilized soil than in unsterilized soil. 


About 40° of spores germinated next to pea roots; 
about 33° next to roots of bean. corn. or soybean: 
24% in sand: 16° in sterile soil; and 8° in unsteril- 


ized soil. 


Analvsis of the data in Table 2 shows essentially 


the same pattern of germination with plants 


grown in unsterilized field soil as with plants grown in 


spore 


sand. but percentages of spores germinating are con- 


siderably reduced. About 26° of oospores germinated 


next to pea roots, 20% next to bean and soybean. and 
16° next to corn. In soil as in sand, oospore germina- 


tion was significantly greater next to pea roots than 


next to bean. corn, or soybean roots. or in sand in 


which no plants were grown. No differences in oospore 


vermination were shown between sand, sterile soil. 


and plant roots other than pea. In unsterilized soil, 


significantly fewer oospores germinated. 

Pathogenicity tests.—Pathogenicity varied somewhat 
from test to test. but all the single-zoospore isolates of 
moderately to severely pathogenic 


{. euteiches were 


in all Typical oospores were observed in the 


cortical tissues of all diseased roots examined. Sample 


Cases. 


roots were selected in each test. washed, and incubated 


in Petri dishes containing tap water. Zoosporangia 


and zoospores were produced in 36-48 hours. 
Isolates from the naturally infested field soil seemed 
to be more consistently virulent than any of the other 
cultures tested. having an average disease class of 4 
on the seale defined by (6). Isolates from 
infested soil were pathogenic, having an 


Sherwood 
artificially 
They did not show as much 
10 with an 
maintained in 


iverage disease class of 3. 


as cultures 8, 9. and average 


had 


one year, so 


variability 
of 3. These been 
least 


virulence in that time. 


disease class 


artificial media for at they might 


have lost some of thei 
It is 
pathogenic and in some cases more virulent than cul- 


evident that the single-zoospore isolates are 


tures isolated from vegetative mycelium. The fact may 


Table 1—-Number of oospores of A. euteiches in plant 
debris particles germinated to produce zoospores after 


davs in sand next to roots of various plants and in sand or 


soil in which no plants were grown data from 3 experi 
nent<) 
Number y 
Treatment germinated Total germinated x- 
Pea 248 616 10 53. 96** 
Bean 166 05 3 2.23 
(‘orn 209 611 +4 6.6? 
Sovbean 2H9 827 3 63 
Sand 112 159 24 5.55 
Sterile soil 18) 221 16 18.32** 
Unsterilized soil $3 YG 8 B6.11°* 
| il 1073 5 
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Table 2. Number of oospores of A. euteiches in plant 
debris particles germinated to produce zoospores after 7 
days in unsterilized soil next to roots of various plants and 
in sand or soil in which no plants were grown 


Number or 
Treatment germinated Total germinated x" 
Pea 11] 430 26 15.88 
Bean 96 85 20 68 
Corn 9 242 16 .98 
Sovbean 65 350 19 02 
Sand 14 236 19 02 
Sterile soil 57 x75 15 2.88 
Unsterilized soil } 136 2 93.72 
Total $15 2254 


* Significant at 1° level. 
Significant at 5% level. 


also be stressed that no sexual fusion between single- 
zoospore cultures is necessary for pathogenicity or 
completion of the life evele of the fungus. 

Discussion.—It has been shown that the number of 
plant debris fragments infested with oospores of A. 
euteiches has a high positive correlation with the sever- 
ity of root rot of peas in soil from which the plant resi- 
due was obtained (1). This information, coupled with 
the fact that a large percentage of those oospores are 
viable and germinate to produce zoospores, strongly 
indicates that sexual spores in dead plant tissues pro- 
vide the primary inoculum for new outbreaks of root 
rot of pea. 

since the oospores observed to germinate all did so 
by means of zoospores, both in the laboratory and in 
cellulose casings buried in the soil, the primary infec 
tive agent appears to be the zoospore Moreover, 
establishment of a pathogenic culture from a single 
zoospore of A. euteiches lends support to the idea that 
zoospores are the infective agents. The behavior of a 
single-zoospore culture. producing the complete cycle, 
gives clues to the little known genetics of this fungus 
Nevertheless. hybridization and recombination may 
occur since antheridia have been observed to arise 
from a different as well as the same hypha on which 
the oogonium is produced. 


Examination of the differences in numbers of 
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oospores germinating in sterilized and unsterilized soil 
(Table 1, 2) points up the fungistatie effect of un- 
sterilized soil. Sterilization overcomes this effect to 
some degree, as pointed out by Dobbs, Hinson, and 
Bywater (2), but stimulation by roots of the host 
plant is much greater. 

Besides the stimulatory factors exuded by plant 
roots, anaerobic conditions appear to be required for 
oospore germination by means of zoospores. These 
facts may be correlated with reports that root rot of 
pea caused by A. euteiches is more severe in wet 
seasons and in poorly drained soils (9). It seems quite 
probable that such conditions promote the germination 
of high percentages of oospores present in the soil, 
with the result that great numbers of zoospores are 
produced to promote spread of the disease. 

The fact that the roots of certain immune crop 
plants may stimulate germination of A. euteiches 
oospores in the soil could possibly result in develop- 
ment of a method of reducing inoculum petential in 
an infested soil_—Department of Plant Pathology, 
Nebraska Agricultural Experiment Station, Linceln. 
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of diseased hop plants (// is lupulus) and 100 
ind 10 ppm, respectively Ithy hops tespective 
concentrations of 25 and 2 | stroptomye in dis 
eased leaves and ste “ resent © days alter spray 
applic ition Dis iintained higher con 
centrations of strept tha lid healthy shoots 
Healthy shoot tips mitaine ) on the third day, 
and | ppm on the fittl Syst c infections of downy 
mildew were not ¢ minated tnese parts. nor were 
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evident Streptomys tw ) saved with 


Ark and Hildebrand (2). Erad 


method of 


DISI 
THE HOP DOWNY MILDEW ORGANISM AND MILDEW DEVELOPMENT 


Arthur H. 





ASED AND HEALTHY HOP TISSUES 


McCain. and Dennis H. Hall 





Fig. 1.—NMarginal necrosis (A) and chlorotic areas (B) 
expressed on healthy leaves 6 days after application of 1000 


ppm streptomycin 


the pathogen was evaluated by placing diseased shoots 


( losed 


tainers above water, and examining periodically. Path- 


or leaves without fungus sporulation in con- 


ogenicity of 


was determined by inoculating 


spores 
detached leaves in Petri dishes. The leaves were sup- 
added to the dish. 


solutions in 


ported on glass rods, and water was 
Results. 
of 10, 


concentrations 
100. 1000. and 10.000 ppm were applied in the 


\pril 22. 1958. to plants showing a few 


Streptomycin 


hop V ird on 
basal diseased shoots. Seven days after being sprayed, 
the leaves on healthy shoots showed striking chlorosis 
from 10,000 ppm, some chlorosis from 1000 ppm (Fig. 
100 or 10 ppm. On leaves 


LOOO ppm. chlorosis developed as 


1). and no chlorosis from 


receiving follows: 


large areas not very pronounced on the second day 


smaller and 


ilfer spraving. areas more pronounced 
on the seventh day (Fig. |] and areas still smaller 
ind almost white. with minute necrotic flecks. after 
} weeks. Syvstemically infected basal shoots are norm- 


vellowish cast that 


healthy 


illy stunted and have a distinct 


clearly distinguishes them from shoots. In- 


fected shoots sprayed with higher concentrations of 


streptomycin changed to a pale green and could he 


distinguished from unsprayed diseased sheots. By 15 
days, both sprayed and unsprayed diseased shoots had 


whi h Is Common where 


New rosis 


dead, 


ind temperatures are high 


necrotic or were 


become 


humidity is low 
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Table 1.—-Streptomycin in sap of healthy and diseased 
hop leaves and stems at various intervals after spraying 
with 1000 ppm Streptomycin 


Concentration (ppm) alter intervals 
indicated 
l 2 s) 
Dis- Dis Dis- 
Healthy eased Healthy eased Healthy eased 


(davs) 


Leaf Unwashed 200" 200 150 200 30) 7 
Washed 100 200 10 150 25 
Stem Ll nwashed 25 200 0) 150 I 95 
Washed 10 10 7 , 22 


‘The standard curve was not computed beyond 200 ppm. 
“T” indicates trace amount. 


and death appeared to have been slightly delayed by 
the higher concentrations used. 

Healthy shoots sprayed with 1000 ppm streptomycin 
were washed 7 days later and inoculated with spo- 
rangia. One shoot in 10 became diseased, in contrast 
with 2 in 6 unsprayed shoots. Five leaves collected 17 
days after being sprayed became heavily infected when 
inoculated, whereas 15 uninoculated leaves remained 
shoets collected 17 
1000) ppm 


sporulation within 11 


free of disease. Diseased days 


after being sprayed with streptomycin 


showed new hours of being 
placed in moist chambers, as did the unsprayed shoots 
collected at the both 


sprayed and unsprayed shoots produced zoospores in 


same time. Sporangia from 
abundance. 

In another trial, when shoot growth from the crowns 
was about 12 in. long (May 20), a spray containing 
1000 ppm streptomycin was applied to healthy and 
diseased shoots in the field. In the healthy 


slight chlorosis appeared in 48 hours and became pro- 


leaves a 
nounced in 96 hours. Table 1 compares the concen. 
trations of streptomycin found in healthy and diseased 
tissues. Concentrations were extremely high in leaves 
in comparison with stem concentrations. The lower 
concentrations in healthy tissues of the leaf and stem 
may be a dilution resulting from rapid growth of 
shoots, which may be several inches per day. Incuba- 
tion of diseased shoots on the first, second, fourth. 
sixth, and ninth days after application of 1000 ppm 
streptomycin, produced new sporulations. The spo- 
rangia liberated zoospores that caused infections on 
detached leaves in Petri dishes. 

Four one-acre plots were sprayed with 1000 ppm 
streptomycin on April 24 and again on May 26. Half 
of the plot was sprayed at a pressure of 110 psi (fine 
spray). and half at 50 psi (coarse spray). Leaf chloro 
sis was greater from the fine spray. Streptomycin con- 
tent of shoots 3 days after spraying was 3 ppm from 
coarse spray and 7 ppm from fine spray. Because in- 
fection may occur at the tip, streptomycin content was 
shoots and 


contrasted in shoot tips in the coarse 


spray plot: respectively, they were 3 and 5 ppm on 
the third day, and 2.5 and | 
The leaves still contained 5 ppm on the seventh day 


Healthy 


ment. later in the vear (July 


ppm on the fifth day. 


shoots were sprayed in a second experl- 
21), with 1000 ppm 
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streptomycin. Streptomycin concentration and leaf 


susceptibility to downy mildew were determined for 
> days on samples washed at time of picking and on 
unwashed comparison samples (Table 2). Absorption 
of streptomycin was not as high as from the applica- 
tions on May 20th, but the residue on the unwashed 
samples on the third day was about the same. Un- 
washed leaves were somewhat protected from infection, 
whereas washed leaves, even though streptomycin was 
present in the range of 9-43 ppm, failed to show defi- 


nite protection from infection. 


The contention is supported that chlorosis in healthy 
leaves is related to streptomycin concentration; respec- 
tive concentrations on the fourth and fifth days after 
spraying were 29 and 21 ppm in leaves with pro 


nounced chlorosis and 17 and 12 ppm in slightly 


chlorotic leaves. 


The effect of various chemicals on the production 


and germination of zoospores from sporangia was 
tested by placing sporangia in 3-ml microbeakers with 
the test chemical. The swarming period of zoospores 
in contact with chemicals was determined by adding 1 
ml of zoospore suspension to 1 ml of chemical in 


microbeakers. 

Streptomycin and other chemicals were compared 
in their effects on 1) germination of sporangia, 2} 
zoospore motility, 3) zoospore germination. The chem- 
icals tested were Agri-mycin 100 (15° streptomycin; 
Dithane Z-78 (zineb, 65° zine 


ethylenebis! dithiocarbamate | ). 


1.5% oxytetracyeline ). 
copper sulfate (tech- 
nical grade), Flotox wettable sulfur (95° sulfur). 
Phaltan (50° \-trichloromethylthiophthalimide), Zer- 
late (ziram, 76° zine 
Acti-dione 2- (3.5-dimethyl-2-oxo- 
cyclohexyl )-2-hydroxyethyl | glutarimide) at 1, 10, 100, 
and 200 ppm (Table 3). 


dimethyldithiocarbamate). and 
(cycloheximide, 3- 


1) Germination of sporangia.—Bioassays. using 4 
replications of each chemical (except cycloheximide), 
> replications of the check, and 100 sporangia in each 
replication, were made. with incubation for 24 hours 
at 12°C. 


slight to no effect, whereas the other four compounds 


Streptomycin and wettable sulfur exhibited 


showed considerable reduction in germination. In 


another test, streptomycin at 100 and 1000 ppm com- 


Table 2. Streptomycin concentration in sap of washed 
and unwashed hop leaves related to their susceptibility to 
Pse udoperonospor i humuli 


Streptomycin (ppm) leaves showing disease" 


Davs Unwashed Washed Unwashed Washed Check 
0 13 HO 90 BO 

l 32 1] 65 100 

2 1] 0) 80 100 

} 115 9 10 80 100 

} 12 0) 70 80 

> i2 0) 100 100 
Ten leaves were used except in the checks, where 5 


eaves were tested. Sporulation occurred on the check leaves 
ithin 6 days. 
Extremely light sporulation, in 


sporulation in other inoculations 


> 


contrast with heavy 
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Table 3.—Effect of streptomycin and other chemicals on 
sporangial germination 
in 24 hours at 12°¢ 
Concentration (ppm) 
Treatments 10 OO 
Streptomycin : i8 
Zineb Y 10 g 
Copper sulfate 84 2 
Wettable sulfur 82 18 
Phaltan | 7 ; 
Ziram f 2 18 


Cycloheximide 

Untreated: 
ifter 2 hours 1] 
after 24 hours 82 


(;ermination of S| vas observed 
pletely inhibited germination for 2 hours, whereas the 
check showed 11% 

2) Motility. Differences were considerable in the 


times required at room temperature to stop motility 
when various chemicals were added to water suspen- 
sions of zoospores. Copper sulfate at 10 ppm stopped 
motility in only 14% minutes, though at 1 ppm motility 
was evident even after 60 minutes. Phaltan at 1 ppm 
stopped motility in 16% minutes, but at 10 ppm 
required 64% minutes. At 100 ppm, zineb, copper sul- 
fate. and Phaltan stopped motility in less than 4 
minutes whereas 200 ppm of streptomycin or ziram 
was required for the same effect. Wettable sulfur and 
cvcloheximide failed to stop motility even after 60 
minutes. 

+) Zoospore germination Twenty-four-hour incu 
bations of 1) an resulted in no zoospore germina 
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\ccepted tor miblica 
Sst ViViARY 


roots on Long Island in 1959 


The ( iusal 


\ severe rot of parsnip 


was caused by a new species of bacterium 


agent had an optimum temperature of 18°C, indicating 
that the disease may have developed during the cool 
months when the roots were in the soil. The rot was 
not observed until spring harvest. The pathogen also 


caused a rot of artificially inoculated potato tubers and 





head lettuce; it did not infect carrots, onions, or rad 
ishes. The name Pseudomonas pastinacae n. sp. is pro 
posed. 

{ rot of parsnip roots on Long Island was brought 
to my attention by Dr. A. F. Sherf in the early spring 
of 1959. Certain of the growers estimated their losses 
at half the crop. Parsnips in that district are grown 
in the summer, allowed to overwinter in the fields, and 
harvested in the spring. It was at digging time that 
the disease was first observed. No complainis of the 


to the Plant Pathology Depart 


1959 


disease had been mad 


ment at Cornell before 
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and motility of zoospores 


Zoospore motility per iod 


‘minutes) at room temperature 
Concentration (ppm) 

200 ] 10 100 200 
65 i yy 
1] 55 1.5 0.75 

60" Fy ] | 

78 60 

6 16.5" 6.5" a 2 

] > > 7 } 

60" 


tion at 10 ppm zinep and at 100 ppm of copper sul- 
fate, Phaltan, or ziram. Two hundred ppm streptomy- 


cin, wettable sulfur, or cycloheximide failed to stop 
zoospore germination.—Department of Plant Pathol- 
ogy, University of California, Davis. 
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OF PARSNIP ROOTS 
Burkholder 


Phe disease.—The rot, frequently involving a large 
portion of the upper half of the root, was dark brown 
areas of the cortex were 


and rather firm. Only certain 


somewhat soft. A healthy parsnip root is more or less 


solid 


not develop into a soft rot 


and at times stringy. and thus probably could 
as potato tubers do when 
infected When 
dried at the 


hard. In many instances the disease appeared to have 


by a pathogen. diseased roots were 


room temperature, lesions became very 


progressed down from the crown, but certain lesions 


may have developed from an injury in the cortex on 


the side of the root. 


Ilsolations and inoculation  studies.—\icroscopic 
examination of the necrotic lesions showed an abun- 
dance of bacteria. Dilution plates from the diseased 
tissue vielded many bacterial colonies. When such 


a technique is used in isolating a pathogen from rotting 
tissue. the colonies in the plate usually consist of the 
pathogen and many that 
invaded the diseased tissue. With the rotting parsnip 


secondary organisms have 


tissue, however. about 95° of the colonies on dilution 


Colony diameter 


plates appe ared to be of one type. 
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varied with the number appearing in a plate but was 
normally about 8 mm. The colonies normally had a 
slight undulate margin and were uncommon in being 
colorless and transparent. After 3-4 days, the agar 
in the plates became pink to purple. The bacteria 
were transferred to tubes for further study. 

The cut surfaces of slices of parsnips, potato tubers, 
and head lettuce were smeared with bacteria and 
placed in moist chambers at room temperature. In 
24-48 hours, a definite rot appeared on the potato and 
lettuce slices. but the parsnips developed no rot even 
after a week. The experiment was repeated, and yellow 
globe onions. radishes, and carrots were also inocu- 
lated: again. only the lettuce and potato slices became 
infected. 

Since the parsnip roots overwintered in the soil and 
were harvested in the early spring. infection probably 


took place at relatively low temperatures. Therefore 
parsnip, carrot. onion, and radish roots were inocu- 
lated by stabbing with a sharply pointed scalpel con- 
taminated with the isolated bacteria and were incu- 
bated at 12. 15, 18, and 21°C. The injury on the 
parsnip reets was made both on the crown, at the circle 
where the leaves emerge, and on the side of the root 
in the cortex. After 2~3 weeks the inoculated parsnips 
showed the typical dark brown rot, from which the 
same bacterium was isolated (Fig. 1). Infection was 
most extensive at 15 and 18°C. Carrots, onions. and 
radishes were not infected at any temperature tested 
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[he pathogen was kept 3 months in culture and 
again inoculated into parsnip roots, which were incu- 
bated at the low temperatures indicated above. There 
appeared to have been some loss of virulence during 
the period in culture; at least, infection was less 
severe. The parsnips used, however, were older and 
firmer than those in the preceding test, and probably 
more resistant. No infection was obtained when the 
young sprouts emerging from the parsnip roots were 
inoculated by injuring them and applying the bacteria 
to the wounds. 

As far as known, only Erwinia carotovora (Jones) 
Holland and E. aroideae (Town.) Holland have been 
reported as bacterial pathogens that ret parsnip roots 
(1). The bacterial pathogen under study was defi- 
nitely neither of these organisms. 

The pathogen.—The following description of the 
pathogen is based on 6 isolates from lesions on 6 
different parsnip roots. Two reisolates, later added 
to the collection, were not carried through the entire 
series of tests. All isolates behaved similarly in culture. 

Vorphology.—The pathogen is a non-spore-forming 
rod occurring singly or in pairs. Rods from a 24-hour- 
old culture on beef-extract-peptone agar varied in 
length from 1 to 3.5 yw. with a mean of about 2.0 yw. The 
diameter was 0.5—-0.8 yw. The bacteria are gram-negative 
and motile. with 1 polar flagellum. 

Cultural characteristics——Growth on beef-extract- 


peptone agar slants is moderate, filiform, and hyaline. 
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The consistency of the colony is butyrous. When first a sodium tartrate medium. On the glycerol and manni- 
isolated, the bacteria im] pink to purple color tol media, a very yellow pellicle is formed. These tests 
to the medium. Transfer isolates a month old = were made in a liquid synthetic medium (Koser’s 
impart only a slight coloration. The coloration charac medium minus the citrate and plus brom_ thymol 
teristic is restored when the pathogen is blue). The sugars and ethanol were filter-sterilized; 
inoculated into the parsnip root and reisolated. Growth the other alcohols and organic acid salts were auto- 
is more abundant on dextrose agar than on claved. 

nutrient agar and is hyaline to white. but the same Growth in broth occurs in 15 hours at 15-27 C. with 
color reaction takes place in the medium. Nutrient optimum growth at 18°C, when the broth becomes very 
broth becomes turbid, with a pellicle that varies from turbid with a heavy pellicle. Minimum temperature is 
light to heavy as temper ind culture age vary 3°C, and maximum is above 33°C and below 37 ¢ 


to the bottom of the tube. 


in milk Is reduced, 


( le ared 


falls 


The pellicle usually 
produ ing a sedime nt Litn and 
the milk is cleared from the surface 
greenish vellow An abundant 


K rumwiede’s 


down. The 


serum becomes i 


hyaline growth appears in 24 hours on 


triple sugar aga! ind the nedium becomes a_ rose 

red. Clara’s medium becomes turbid. with a distinct 

green fluorescent water-soluble pigment. 
Physiological studies.—Growth in gelatin appears 


in 24 hours. with a rapid liquefaction following. 


turbid. with the formation 


Nitrates are 


Growth in tryptone broth is 


of a pellicle: no H.S is formed reduced 


to nitrites in a synthetic medium. The pathogen can 


utilize nitrates, ammonium salts, and peptone. Aspara- 
gine can be utilized as a carbon and nitrogen source. 


The pathogen is a strict aerobe; in deep cultures of 


nutrient dextrose agar. growth occurs only on. the 


surface. It is catalase tive 


posi 


ollowing ( irbon souTCeSs: 


The pathogen utilizes the 


glucose, xylose, dulcitol, ethanol. glycerol, mannitol 
and the sodium salt of citric acid. Fermentation of 
sucrose is delayed about a week. and growth in mal- 
tose is very slight. There is no growth in lactose or in 
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In comparing the effect vitamin-amended = sub 


strates on the virulence of 3 single-basidiospore isolates 
of Pellicularia (Isolate 23) 


, 
hiamentosa. one isolate 


was significantly less virulent following culture on a 
vitamin-free basal medium amended with biotin and 
thiamine, regardless of the culture temperature. 


Amending media with either biotin. thiamine. or inosi 
Two single basidiospore = lec- 


Isolate 23) did not differ 
culture on vitamin- 


tol decreased virulence 
tions of the original isolate 


from the parent in virulence after 
amended media, although diffe 
occurred in the treatments t] 


hetween isolates 
it contributed to 


rences 


viru 


( 


There is a slight bottom growth in broth plus 5@ 
NaCl. 
Phe 


Pseudomonas by 


bacterium is definitely placed in the genus 


being a gram-negative motile rod 


with a polar flagellum. by producing a water-soluble 
green fluorescent pigment, and by utilizing asparagine 
isolates of 


as a carbon and nitrogen source. Certain 


P. marginalis (Brown) Stevens produce on nutrient 
agar a faint pink to purple similar to that produced 
by the parsnip pathogen, but P. marginalis utilizes 
tartrates and has a much higher optimum temperature 
than does the bacterium from parsnips. Furthermore, 
with 2 different isolates of P. 


Thus the parsnip 


parsnips inoculated 
mar ginalis developed no infection. 
pathogen is considered to be a new undescribed 
species, and the name Pseudomonas pastinacae n. sp. 


The 


Pastinaca, the generic name of the parsnip. 


genitive of 
Depart- 
ment of Plant Pathology. Cornell University. Ithaca. 


New \ ork. 


is proposed. specific name is the 
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CULTURE SUBSTRATE ON THE VIRULENCE OF SINGLE- 
ISOLATES OF PELLICULARIA FILAMENTOSA 


Sims. Jr. 


Differences occurred between the and 
progeny isolates in mycelium development after growth 
on vitamin-amended basal media and in the treatments 
that caused significantly more postemergence damping- 
off. A dry-weight basis of determining inoculum cen- 


inecula 


lence. parent 
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Introduction.—Pellicularia filamentosa i Pat.) 
Rogers, an pathogen, has been in- 


lacking on 


important plant 


vestigated extensively but information is 
changes in morphology, metabolism, pathogenicity. and 
virulence of single-spore isolates of this fungus that 
occur during growth on certain substrates. Such 
changes may be a result of genetic potential. influenced 
by pre-inoculation environments or inoculation environ- 
both. Christensen and Daly (2) and Christ- 
DeVay (3) called changes that do not in- 


alteration of 


ments, o1 
ensen and 
“adaptation.” 
heterokarv- 


volve gene complement 


Other changes may result from mutations. 
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osis and nuclear disassociations followed by selection 
or screening of biotypes. Westerdijk (10) reported 
that the virulence of fungi consisting of mixed biotypes 
changed following culture on different media. Changes 
in virulence of fungi arising from either mono- or 
multinucleate single spores or single-conidial spore 
jsolates after culture on various media have been re- 
ported by Spilker (9), Bossley (1). and Higgins (5). 
In no case was it stated whether the changes resulted 
from environmental influences on genetic potential o1 
from alteration of gene complements. Changes of 
either kind in fungi cultured on vitamin-amended sub- 
strates have not been extensively investigated, although 
Prasad (6) reported that one isolate of Fusarium 
solani (Mart.) App. & Wr. f. cucurbitae Snyd. & Hans. 
became more virulent following culture on vitamin- 
amended substrates. This paper is a report of the 
extent of physiologic and genetic changes that occur 
in single mononucleate basidiospore isolates of P. fila- 
mentosa and their single-spore mononucleate progenies 
following culture on vitamin-amended substrates. A 
summary has been published (8). 

Materials and methods.—RBasidiospore isolation. 
Basidiospores were obtained in the manner de- 
scribed by Exner (4) and Sims (7). The sporulating 
mycelium was removed from the inside walls of 250-ml 
Erlenmeyer flasks and placed in test tubes containing 
10 ml sterile distilled water. The resulting suspension 
was shaken gently to free basidiospores from basidia., 
and then poured through 2 sheets of lens paper to 
separate the mycelial fragments from the basidiospores. 
The filtered basidiospore suspension was diluted to 50 
ml with sterile distilled water and poured serially into 
Petri plates containing 4% agar. Twelve to eighteen 
hours later. germinating basidiospores were located 
on the agar surface with a microscope. The area 
lighted by the substage light on the agar surface was 
decreased to a diameter just exceeding the area 
covered by one germinating basidiospore. After ex- 
amination of the single germinating spore in the 
delimited light area, the objective of the microscope 
was racked upward and an agar disk containing the 
spore was cut out with a No. 1 cork borer and placed 
on potato-dextrose agar (PDA). Fifty single-spore 
isolates were thus obtained. 

Vedia used.—A basal vitamin-free medium contained 
l g NH,NO.. 1 ¢ KH.PO,, 0.5 g MgSO,.7H.O, 15 g 
sucrose. and 20 g plain agar in a liter of distilled 
water. The medium was freed of vitamin traces after 
it was boiled 10 minutes with Norit A (1 g of Norit 
\ 50 ml of medium). The boiled medium was filtered 
and placed in 125-ml vitamin-free Erlenmeyer flasks 
and autoclaved 15 minutes at 15 Ib pressure. After 
autoclaving. aliquots of the medium were bioassayed 
with suitable assay fungi for vitamins. In no case was 
there evidence of vitamins. 

Three vitamin-amended media were made by adding 
either 5 yg of biotin, 150 pg of thiamine, or 2 mg of 
inositol to a liter of the vitamin-free basal medium. A 


fourth vitamin-amended medium was made by adding 


9 pg of biotin and 150 yg of thiamine to a liter of the 
vitamin-free basal medium. 

Pathogenicity and virulence tests.—-The relative 
pathogenicity and virulence of each isolate were ob- 
tained by first culturing each isolate 7 days on Difco 
PDA in Petri dishes, grinding the agar and mycelium 
20 seconds in a Waring Blendor and mixing the agar- 
mycelial suspension at the rate of 3 Petri plates of 
agar-mycelial suspension to 1 gal. of steamed soil. The 
mixed infested soil was placed in Titelok ly-gal. con- 
tainers and incubated 5 days at room temperature. 
Then 50 seeds of acid-delinted cotton (var. Coker 100) 
were planted in each container. Each treatment was 
randomized and replicated at least 3 times. Notes were 
made periodically for 14 days on the number of seed- 
lings that died as a result of postemergence damping- 
off. On the fourteenth day the total number of plants 
killed was recorded. The basidiospore isolates were 
given a virulence rating based on per cent cotton 
seedlings killed as a result of both pre- and postemer- 
gence damping-off. Three basidiospore isolates (21, 
23, and 50) of differing virulence were selected for 
further study. 

Inoculum standardization._-For accurate determi- 
nation of the changes in virulence that occur follow- 
ing culture of the selected isolates, inoculum standard- 
ization was necessary. Differences in weight were ob- 
tained following culture of the selected isolates at 
different temperatures on different culture media. A 
dry-weight method of inoculum standardization was 
devised. The mycelial mats obtained following cul- 
ture of each isolate for 7 days on basal medium at 
20°C and 30°C were blended separately for 20 seconds 
in a Waring Blendor with 25 ml of water per mat. 
Five-ml aliquots of the resulting mycelial suspension 
were poured onto filter paper of known weight in a 
Buchner funnel attached to a suction-trap flask. Water 
was allowed to drain from the suspension by suction, 
and the filter paper containing the mycelial fragments 
was allowed to airdry for 24 hours and then weighed 
on an analytical balance. Calculations were made to 
determine the weight of the dried mycelium that was 
in each 5-ml aliquot of the different mycelial suspen- 
sions. Three such determinations were made for each 
different suspension of each isolate in each treatment, 
and the average weight obtained was used for further 
standardization. The average dry weights of mycelium 
obtained from the 5-ml suspension differed among 
isolates and among treatments within isolates. Since 
the standardization was based on weight per volume, 
it was desirable to use mycelial suspensions of isolates 
having the same mycelial weight. The volume of each 
suspension of each isolate had to be adjusted. The 
average weight of dried mycelium obtained from a 
5-ml suspension made from mycelial mats of isolate 23 
cultured 7 days at 20°C on the vitamin-free basal 
medium was found to be 25 mg, enough to cause about 
97° damping-off and seedling decay of 20 cotton 
seedlings in a pint of steamed soil. A volume of a my- 
celial suspension that contained 25 mg of dried mycel- 
ium was called the X weight-volume concentration. For 
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Fig. 1.—Virulence of basidiospore isolate 23 to cotton plants after culture on biotin-amended media maintained at 
te 


20°C and 30°C, compared with its virulence af 


r culture on basal medium maintained at the same temperatures, Front 


row, 20° series: back row, 3t series, Far right. uninfested check. Far left. basal infested check. 


further experiments, all subsequent mycelial suspen- 
sions of each isolate were adjusted to X concentration 
or multiples thereof 

Experimental results.—] iru/ence of 3 basidiospore 
isolates as affected by different culture media and 
temperatures. Basidiospore isolates 21, 23, and 50 
were cultured 14 days on vitamin-free and on 4 vita- 
min-amended basal media in 250-ml Erlenmeyer flasks 
maintained at 20°C and 30°¢ Each treatment was 
replicated 6 times. After a 14-day culture period, the 
mycelium from each treatment was standardized by 
the dry-weight method previously described. Standard- 
ized mycelial suspensions of each treatment among 
isolates and within isolates were mixed in pints of 
steamed soil in the X, 2X. and 3X weight-volume con- 
centrations and placed in waxed pint containers and 
allowed to remain 5 days at room temperature. Fifty 
ml of water were placed in each container daily for 
5 days. and on the sixth day 20 seeds of cotton were 
planted in each pint of infested and uninfested soil. 
The containers were then completely randomized on a 
greenhouse bench. On the 14th day the number of 
surviving plants was recorded. This experiment was 
repeated twice and the data from all tests statistically 
analyzed. 

Basidiospore isolates 21 and 50 were not virulent 
after culture on the vitamin-free basal medium at the 
concentration of inoculum used. The experiment was 
repeated for these isolates with 8X, 10X,. and 20X 
t f inoculum. At these 


1t1ons ¢ 


weight-volume concentt 


concentrations, virulence of the two isolates was pro- 


portional to the concentration of inoculum. Changes 
in virulence of the two isolates were then investigated 
following culture on the vitamin-free basal medium 
and the vitamin-amended basal media in the manner 
previously described. 

Basidiospore isolate 23 was significantly less viru- 
lent when the X, 2X, and 3X weight-volume concen- 
tration of inoculum was used following culture of this 
isolate on all vitamin-amended media at 30°C. but not 
at 20°C (Fig. 1). Culture of the same isolate on the 
hietin plus thiamine medium (hereinafter called BT 
medium) resulted in the greatest decrease in virulence. 
followed in order by culture on inositol. bietin. and 
thiamine amended media. Virulence of isolate 23 at 
all weight-volume concentrations was also signifieantly 
less following culture on BT medium at 30°C than 
following culture on vitamin-free basal medium under 
the same conditions (Table 1). An inerease in the 
weight-volume concentration of mycelium was positively 
correlated with an increase in virulence. When the 
experiment was repeated, basidiospore isolate 23 was 
significantly less virulent following culture on all 
vitamin-amended media maintained at 30°C and sig- 
nificantly less virulent following culture on BT medium 
at 20°C. In this second experiment. only the X 
weight-volume concentration was used. The same 
treatments, however, in the order named, caused 
significantly more postemergence damping-off. The 
amount of damping-off in each treatment was propor- 
tional to an increase of the inoculum concentration. 

Comparison of 2  single-basidiospore isolates with 
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Table 1.—Virulence of basidiospore isolate 23 following 
culture at 30°C on vitamin-free basal medium and basal 
amended with biotin plus thiamin. Virulence 
number of plants remaining 14 days after 

seeds in steamed soil infested with 3 
concentrations of standardized mycelium. 


medium 
measured by 
planting 
weight volume 

Treatments replicated 3 times 


cotton 


Weight-volume concentration of mycelial suspension 


Basal BT* 
X 2X 3X \ 2X x 
; | 0 8 12 2 
0 0 0 18 13 7 
() 1) 0 17 10 6 
Totals } ] 0 93 ts) 16 


(oncentration 


\ itamin totals totals 
Basal—4 X—56 
BT—104 2X—36 

mt 16 


LSD for totals at 5° level: 8 


Basal medium amended with biotin plus thiamine. 


the parent basidiospore isolate 23 in cultural chara 
teristics, mycelial weight, and effect of culture sub- 
strates on virulence.—Two single-basidiospore isolates 
were obtained from a reisolation of basidiospore iso- 
late 23 from diseased cotton seedlings in the mannet 
previously Cultural 
compared on PDA, basal agar, and yeast extract agar. 

The isolates different 


amended basal media and on the vitamin-free basal 


described. characteristics were 


were cultured on vitamin 


medium at 20°C and 30°C. Their growth on these 
media and their virulence following culture on these 
media were compared to the parent isolate. using the 


methods prey iously described. 


When the 2 single-basidiospore progenies of isolate 





Fig. 2.—Seven-day-old cultures of basidiospore isolates 
3, 23A, and 23B on 3 different substrates. Left to right: 
3B, 234A, and 23. Top to bottom: PDA, basal agar, and 
east extract agar. 
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23 (hereinafter called 23A and 23B) were compared 
with each other and with the parent isolate in mycelial 
weight and cultural characteristics on three different 
media (PDA, basal agar, and yeast extract agar). 
differences were noted. The colony diameters of each 
isolate appeared to be the same after 7 days (visual 
observation). On basal agar, all isolates differed cul- 
turally. Sectoring was evident in the culture contain- 
ing basidiospore isolate 23A. The greatest similarities 
in cultural characteristics of the isolates were observed 
on PDA and on yeast extract agar cultures (Fig. 2). 
23, 23A, and 23B differed 


significantly from each other in mycelial weight after 


Basidiospore isolates 
culture upon either the vitamin-free basal medium or 
the vitamin-amended basal media. The mycelial weight 
of isolate 23A was greater than that of the other two. 
and that of 23B was greater than that of 23. No 
significant differences in mycelial weight occurred as 
a result of culture of these isolates at either 20°C or 
30°C, although at both 


weights of isolates cultured on vitamin-amended media 


temperatures the mycelial 
differed significantly from those cultured on the basal 
vitamin-free medium. 

There were no significant differences in the virulence 


of basidiospore isolates 23, 


23A. and 23B following 


All isolates 


following culture on 


culture on vitamin-amended basal media. 
were significantly less virulent 
these same media than following culture on the vita- 
(Table 2). Virulence of the 


same isolates, as measured by postemergence damping- 


min-free basal medium 


off, following culture on vitamin-amended media was 
not significantly different. although culture media and 
temperature of culture on those media significantly 
affected 
inositol medium resulted in the greatest amount of 


postemergence damping-off. Culture on 
postemergence damping-off. whereas culture on thia- 
mine medium resulted in the least amount. 
Discussion.— Changes in pathogenicity and virulence 
that occur in fungi as a result of culture in various 
environments have not been thoroughly investigated 
It is necessary to determine whether the changes that 
occur are due to selection of certain biotypes from an 


original mixture of biotypes or from mutations, hetero- 


Table 2. 
seedlings as compared to that of the parent isolate follow 
ing culture on vitamin-free basal and vitamin-amended 
basal media at 20°C and 30°C. Data are numbers of plants 
remaining 14 days after planting 20 cotton seeds in steamed 
soil infested with standardized mycelial suspensions of each 
isolate. Each treatment replicated 4 times 


Virulence ot 2 basidiospore isolates on cotton 


Isolates 


Media 23 23 23B 
Basal } 24 ] 
Biotin 7 ] 6 
BT' 23 15 | 
rhiamine 30) } 42 
Inositol } 7 ) 
Isolate totals 67 51 53 


LSD for media totals at 5% level: 9 
Basal medium amended with biotin plus thiamin: 
Isolate totals not significantly different 
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karvoses. or nucl ar disa 


ture environment or mmediate environment or 
both. If the fungu ; one that has nuclei all of one 
kind. it is necessary to know whe ther the changes that 
oceur in virulence follow increase in the culture 
environment are due to itations, followed by selec 
tion of the mutant or nonmutant. or whether the 
changes are due to differences in the genetic poten 
tial of the fungus in a particular environment. Changes 
in virulence of single-mononucleate basidiospore iso- 
lates ot Pe Llic ularia hiamentosa following ( ulture on 
vitamin-free basal med ind on vitamin-amended 
basal media maintained at two temperatures were in 


vestigated. This was followed by an investigation of 


changes in virulence in 2 of the single-mononucleate 


progenies oft one of the solates used 


(Isolate 93) Was 


culture at 20°¢ 


One single-basidiospore isolate 


significantly less virulent following 


and 30°C on vitamin-amended basal media than follow- 


ing culture on a vitamin-free basal medium at the 


same temperatures. Culture of the isolate on vitamin 


} 


hasal medium 
greatest effect The 


tree amended with biotin and thiamine 


had the culture temperature was 


not significant as a factor affecting a decrease in viru- 


lence when all experimnet! ts were considered However. 


In separate experiments ilture of the isolate at 20°¢ 


was found to be signihfeant and in anothet 


separate 


experime nt culture of the isolate at 30°C was found to 


he significant. The mechanism by which vitamins in 


the culture media cause reduction in virulence of 


this fungus is not clearly understood. In preliminary 
work. 3 of the 4 vitamins used inhibited growth of 
Isolate 23 as well as other isolates in culture. It is 
possible that the vitamins used caused the inhibition 


of enzymatic activity and toxin formation of this iso 
late. and that it is correlated with inhibited growth 
of the 


tion of toxin formation 


isolate in the culture environment. The inhibi 
ind enzyme activity probably 


persists when the isolate is transferred to the inocu- 


lation environment This inhibition persists longer 


in isolates cultured on BT medium. However there is 


a diminution of inhibition is evidenced by more post- 
emergence damping-off of cotton seedlings growing in 
soil infested with this isolate 


1 


To determine whether the lessened virulence of 
netic change. 
the different 
and kinds of 


proge nies ot 


hasidiospore isol ite 23 wasa re sult ota 


or whether it was a change induced by 


vitamin-amended substrates on the rates 


processes, 2 single-basidiospore isolates, 


hasidiospore isolate 23, were « ompare d with the parent. 
If the progenies were like the parent in morphology 
and physiology, one could assume that a genetic change 


did not occur in the parent lf. however. the parent 
differed from the progenies 


ology. 


n morphology and physi- 


it would be assumed that a genetic change 


om curred. 


When the progeny isolates were compared with the 


parent isolate. no significant lifferences occurred in 
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itions in either the cul- 


total virulence (i.e. virulence due to pre- and post. 


emergence damping-off), and total virulence of all 
isolates 


alter 


(parent and progeny) was significantly less 


culture on all basal vitamin-amended media. 
Although no significant differences occurred in viru- 


differed 


the treatment that contributed to a de: 


lence between isolates. they significantly in 
rease in Viru- 
lence. The progeny isolates differed significantly trom 
the parent in the culture temperature that caused a 
total 


Postemergence damping-off between parent and prog. 


decrease in virulence as well as in virulence, 
eny was not different, but the treatments that caused 
postemergence damping-off were different. 

It is probable that the differences between parent 
and progeny may have been due to mutations, differ- 
ences in substrate. and chance variation that could 
not be controlled. or to a combination of all three. Mu- 
tations may have occurred in some nuclei of both the 
progeny and parent isolates, but were not sufficient to 
cause a selection of either the non-mutant or mutant 


nuclei. However, nuclear ratios may have changed 
following mutation of a nucleus, which would result 
in differences in rates and kinds of processes of all 
isolates. Such differences evidently were not sufficient 
to cause a change in virulence between isolates. Parent 
following culture on 


and progeny were less virulent 


probably because of 
substrate. It is 


significant. however, that these changes were reversi- 


vitamin-amended — substrates. 


changes in physiology induced by 
ble. since, after culture on basal medium, both parent 
and progeny retained their original degree of virulence. 

Department of Botany and Plant Pathology, The 
Ohio State University, Columbus 10. 


LITERATURE 


l. Bossley, R. C. 1951. 
pathogenicity of Colletotrichum lagenarium. 
the Ohio State University. 


CITED 


Some factors influencing the 
M.Sc. thesis, 


Christensen, J. J.. and J. M. Daly. 1951. Adaptation 
in fungi. Ann. Rev. Microbiol. 5: 57-70. 
3. Christensen, J. J.. and J. E. DeVay. 1955. Adapta- 


tion of plant pathogens to host. Ann. Rev. Plant Physiol. 
6: 367-389 

t. Exner, B. 1953. Comparative studies of four Rhizoe- 
tonias in Louisiana. Mycologia 65: 698-718. 

5. Higgins, D. L. 1951. The effect of various factors 
on the number of tomato leaf lesions incited by Alternaria 
solani. M.Sc. thesis, Ohio State University. 


6. Prasad, N. 1949. Variability of the curcurbit rot 
fungus, Fusarium hypomyces solani f. curcurbitae. Phyto- 
pathology 39: 133-141. 


7. Sims, A. C.,.Jr. 1956. 
development of Pellicularia 
14: 471-472. 

8 Sims, A. C., Jr. 1957. Virulence of single basidio- 
spore isolates of Pellicularia filamentosa as affected by pre- 
culture on vitamin-amended media. Phytopathology 47: 32. 

9. Spilker, O. W. 1951. Effect of certain factors of 
culture on pathogenicity of Ophiobiolus graminis Saccardo. 
M.Sc. thesis, the Ohio State University. 

10. Westerdijk, J. 1947. Is it possible to preserve the 
parasitic character of fungus parasites in pure culture? 
Intern, Congr. 


(Pub. 1949). 


Factors affecting basidiospore 
filamentosa. Phytopathology 


Microbiol. 4th Congr. Copenhagen July, 1947 
Rept. Proc. 


Vol. 50 





a 











50 


ids SOIL INDEXING FOR PEA ROOT ROT AND THE EFFECT OF ROOT ROT ON YIELD 
all T. P. Reiling. T. H. King. and R. W. Fields 





less 
li ; Former Research Assistant, now Plant Breeder, Greet important. Since the present commercial varieties offer 
“Gia. ( vy. Davt Washington: Professor and Re 
“ta Gia! ompany avton. . ashington I . anc no sources of resistance to these tungi. a method af 
viru. : searc! (ssistant, respectively, Departmen f Plant Patho ' ld | 
. ; > ane serection woul be vali | ( \ ain sey 
y in ' ogy and Botany, Institute of Agricultu Lniversitv of . iluable for avol = ere 
viru. ' Minnesota “~! Paul. crop losses trom root rots 
Accepted tor publication October 24, 1999 Methods ot sampling soils to determine pathogen 
— ' Paper No. 4019, Minnesota Agricultural Experiment Sta 
J i af ; ’ int I ericuilurs perl nt é content prior to growing a crop have been found useful 
4 tion. Research in cooperation with, and supported in part 
101 | sth n the past. Other workers have 1 j i] 
i ' i a rn a) t - t ~er'( =r? i - 
nee, by. Libbyv-MecNeill and Libby Canning Company, Chicag | ; on : ing is @ 
os. filinois. means of determining how badly soils were infested 


ised SUMMARY with fungi 


similar method of using peas to demonstrate the de- 


(1, 3, 4) Johnson (2) recently reported a 











j In random samples ot st il trom fie lds in whi h peas ' s + 
oT 0 stati ot soils h ee 0 oo ot ! 

rent were to be planted. peas known to be susceptible to | : anne with common root rot an 
ffer. root rot caused by Aphanomyces euteiches and Fusar- usarium root rot. 
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Mu- at full bloom and the amount of root rot recorded mine the efficiency of Johnson's method for testing and 
the The amount of root rot was recorded later that de- predicting the degree of soil infestation with root rot 
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rent as the degree of root rot increased the vine and pod the efheacy of the test 
on vield decreased, and early varieties. such as Alaska. From each commercial field to be tested for the 
e are probably more tolerant to root rot than the late occurrence of the root ret organisms 10 random soil 

. o varieties. samples were collected in the fall of each year preced 
ak ing a spring planting. The samples from each field 
nail Root rot of canning peas is one of the major patho- were bulked, constituting 2 gal. of soil from each of 
pte logical factors in pea production. Of the various fungi 76 fields in 1955, 66 fields in 1956, and 60 fields in 
\The causing root rot of peas in the Midwest {phanomyces 1957. Samples were placed in 2-gal. ice cream cartons 

euteiches Drechs. and Fusarium solani (™Mart.) App. in 1955 and in polyethylene bags for shipping and 
& Wr. f. pist (F. R. Jones) Snyd. & Hans. are the most storage in 1956 and 1957. 
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ROOT ROT REACTION IN THE GREENH E 
Fig. 2.—Correlatior 1 root rot development 
In greenhouse tests and in 49 fields in 
195 
Fach soil sample wa ighly sereened and 
mixed before being placed in four 5-in. clay pots and 
planted to 2 ndicator rieties Wasatch and New 
Line Early Perfection i) seeds of each indicator 
variety were planted ot of soil, with the 2 
varieties separated by a paper « ird that divided the 
pot in half. One pot ich sample was auto- 
claved planted ind n nt ned s a check on root 
rot development 
After emergence the eedlings were thinned to 4 
plants per variety per pot. Each soil type was watered 
as a separate unit in order that a more uniform soil 
moisture could be maint i betwee the various soil 
Ivpe- Betore wilting pomt was reached. enough wate! 
was applied to motsten il] the soil thoro why 
[he plants were harvested at the early bloom of 
Wasatch ibout ,0—40 itter planting when 
grown at a night temperature of about 65 KF and a 
dav temperature | 0-—75°t The amount of root rot 
was numerically rated as follows: 1-2 lean roots 
2-3. light infection »—4 derate intectio! 1-5 
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ROOT ROT REACTION IN THE GREENHOUSE 
Fig. 3.—Correlation be n pea root rot development 
in greenhouse tests and root rot development in 45 fields in 


1956 
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severe rotting; and 6, death of the infected plant. Fig, 
| illustrates some of the differences in root rot develop. 
ment when peas were grown in the various soil samples, 
peas growing in the 
previously sampled fields had reached the full-bloom 


The following summer, after 
selected samples, 
sample containing 3 taken 
Each plant was examined and rated 


randomly 
9 


stage of maturity, 5-20 


each pea plants were 
from each field. 
as to the amount of root rot, and the samples were 
averaged to indicate actual root ret in each commercial 
field. No attempt was made in this study to determine 
specifically the organisms causing the root rot on each 
plant. However, results of previous studies indicated 
that A. pist were the most 
prevalent root rotting fields, 

Experimental results.—As shown in Fig. 2. 3. and 
1. soil taken from 154 


greenhouse for the severity of root rot. The predicted 


euteiches and F. solani f. 
organisms in infested 


fields was evaluated in the 
root rot reaction was then compared with the actual 
severity of root rot that developed on peas grown in 
the sampled fields. 
The predictions of root development from green- 
house determinations proved to be very accurate in 
1955 and 1957, as illustrated in Fig. 2 and 4. The 
regression coefficients for 1955 and 1957 were 0.709 
and 0.617. 1956. the 
efficient was 0.458 (Fig. 3). Statistically. this correla- 


respectively. In regression co- 


tion is highly significant: however. the accuracy for 


this year is not as high as expected. 


In 1956. the 
line occurred with the 22 soil samples from the fields 


largest deviation from the regression 
from the area near Spring Valley. Minnesota, whereas 
the samples from the other areas used in the study 
were, for the most part, concentrated around the re- 
gression line. 

In 1955 the average rating of root rot was lower 
in the field than in the greenhouse. in 1956 the reverse 
was true. and in 1957 the greenhouse and field ratings 
were about equal. 

As indicated Johnson's method of 
determining the severity of pea root rot (2) is accur- 


in the results. 








Oo . « 
a 
= 4b ° 
. 

_4 . 
= . A es 
2 . 
= ‘ e 
= . ° 
oO Ssr e *f? . 
- ° fe 
O e - a . 
<a 
WJ "s y 
i ° fe . ° 
Oo 2k + 
x ; . Y=.06+.982X 
- °°, r= 617% 
o) ee 
oO . . 
va * = 

2 1 l | = lL 

2 2 3 S 


ROOT ROT REACTION IN THE GREENHOUSE 


Fig. 4.—Correlation between pea root rot development 


in greenhouse tests and root rot developme nt in 60 fields in 
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Table l. \ comparison of average root rot ratings of soil 
samples taken from fields that had various degrees of pea 


vield reduction in 1954 and 1955 


\verage root-rot rating* from greenhouse from 
helds with 
Severely Moderately No 
reduced reduced (,ood previous 
Year vields vields vield peas 
1954 1] 1.4 4 1.4 
1955 1] 1.0 3.2 15 
] a clean roots: moderately rotted; } >. severely 


rotted 


Fields 


fields are 


ate. free of root rot infestation and severely 


infested easily determined. In moderately 


infested fields. environmental conditions during the 
growing season may be the most influential factor. 
making accurate prediction virtually impossible. In 


anv case. the canner can develop a realistic program 
of land selection. 

Many fields planted to peas in 1954 and 1955 were 
abandoned by canning companies and farmers because 
of poor stands or yields considerably lower than 
Soil samples were taken and the severity 
the find 
factor In 15 of the 41 


reduced, in 


expe ted. 


of root rot determined in vreenhouse to 


whether root rot was a major 


fields sampled, vields had been severely 
15. vields were moderately low. in 6 vields were good. 
other 5. vields were good though the fields 
had never grown a commer ial crop of peas. 

Of the 15 soil samples from fields that had severely 
ed vields. all but one were severely infested with 


reduc 


root rot. all of the soil samples from fields of moder- 
ately reduced vields were infested with root rot. 4 of 
6 of the soil samples from good-yielding fields were 


moderately infested. and all 5 soil samples from fields 
with no previous history of cropping to peas produced 
Table ] 
reot rot indexes ot plants erown in soil Irom fields 


The 


plants with rot-free roots. shows the average 


with the 4 different cropping histories results 
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Effect of root rot severity on the yield of pea vari- 


eties.—As indicated in the preceding results, a reliable 
method has been developed for predicting root rot 
development on peas planted in sampled fields. Al- 
though it appears that the degree of infestation of soils 
can be determined, the relative effect of root rot on 
yield is unknown. 

Therefore an attempt was made to determine the 
effect of relative degrees of root rot on the yield of 
various varieties of canning peas. The degree of root 
rot development was determined in 159 fields of can- 
ning peas, and rated: 1-2, little or no root rot; 2-3, 
light 1-5, 


severe infection. 


infection: 3-4, moderate infection: and 


Table 2 presents the average of 3 years’ data from 
9 commercial pea varieties having various degrees of 
1-2, a clean field: 2-3, 9.6% 


3-4. 22.3% reduction: and 4-5 


26.0 


reduction in 
33.1% 


root rot: 


vield; reduc- 
tion. 

It is also evident that in some varieties root rot was 
but 


known 


reduction in yield. 
affect 


environmental conditions, 


severe there was little or no 
It is that 


previous cultural practices, 


many factors vield, such as 


rate and time of seeding. plant stand, pea variety, time 


of infection, stage of plant development and other 


diseases. In spite of these factors as well as the total 
the 


as the average degree ot root rot 


variability in growing conditions in three years. 


vield was reduced 
increased. 

Effect of root rot on vine and pod weight.—-In previ- 
was found that the yield of early vari- 
\laska 
late varieties when they were planted in severely in- 
fested flelds. 1956 


determine the effect of the severity of root rot on the 


ous studies, it 


eties such as was not reduced as severely as 


Therefore in a study was made to 


growth of pea vines and pods. Four 50-plant samples 


having various degrees of root rot were harvested at 
about the preharvest stage of plant development. These 
samples were obtained from commercial pea fields in 


Minnesota and Wisconsin that were heterogenous with 


indicate that a significant amount of the reduction in respect to root rot severity. All plants were pulled 
vield in many of the commer ial fields was due to ind the degree of root rot determined before placing 
root rot each in one of the various categories of root rot. Four 

Table ? The effect of various degrees of root rotting on the yield (Ib./A.) of nine varieties of canning peas for the 

é vears 1955 to 95 

Degree ot root rot’ 
12 2-3 s4 -5 

Pea variety No. fields Yield No. fields Yield No. fields Yield No. fields Yield 
Alaska | 209] 10 168! 14 1534 l 1301 
All<weets | 2976 1] 2110 7 2150 
New Line E. Pert > 282 6 54354 v) 2095 
E. Perf. 109 | 2835 3730 5546 
Lanner Kj y 5 2762 S008 2849 2 2796 
Laure] ] 497 2677 2 1912 
E. Harvest 2 927 7 2696 ; 1738 
Supertor 9 16 y 266 6 2936 2 1820 
Cascade 2 444 2803 5 2917 2 1573 
Av. vield 2919 2639 2269 1954 
Difference from clean fields 280 650 965 
“- of 1-2 rating 90.4% 77.7% 66.9% 


,\4. moderate to heavy root rot, 45, 
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Fig. 5. The effect of egrees of root 1 seve! 
Alaska and high-sugar ir ot peas in 1996 


fields ot 
eties were sampled in 


the high sug: 


Alaska peas and 3 fields of high sugar vari 
this study. Of the 3 fields o 


ir varieties examined, | was planted te 


the variety Canner King and the other 2 to variety 
Cascade 

Fig. 5 presents the effect of root rot severity on pov 
weight and vine weight from 50 plant samples o 


Alaska and sweet peas 
It is evident that. with increase in root rot. vine 


weight and pod yield declined more rapidly in Canner 
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ity on the mean vine weight (left) and pod weight (1 » of 


root rot than the late varieties. However, if infection 


vield 
Department of Plant Pathology 
Minnesota. Institute of 


f occurs early in the stage of plant development 
affected. 


and Botany. 


) is severely 
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s ARY 
The barley stripe mosaic virus produced suggestive 


symptoms in a few species outside the Gramineae, but 


the virus could not be recovered. In susceptible wheat. 
barley, and corn the disease severity increased wit 
increasing soil and air temperatures The age of the 
plant at inoculation 


temperature influenced the 


ind iso the 


postinoculation ait 
iction of and seed-trans 


LEY. INCLUDING EFFECTS OF TEMPERATL RE 
EVELOPMENT AND SEED INFECTION 


Arnyv. and G. S. Pound 


mission in 4 tolerant barley varieties iF held 
these varieties became infected at all stages srowth, 
but were most affected when inoculated before the 
beot stage. Also in the field, these varieties gave less 
than 15 seed-transmission. while the susceptible 
variety gave up to 75‘ In the greenhouse the 


tolerant varieties showed little or no -Vmptoms at 
16°C. but affected at 24 and =28°, 


Seed-transmission was maximum at 20° and 24 


were severely 
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diseast led earlier workers (3) to dese ribe the malady 
In 1949, Wadsworth (22) 
reported a barley mosaic from Oklahoma and showed 


asa physiological disorder. 
that it could be mechanically transmitted. This was 
later (12) shown to be stripe mosaic. In 1951, Me- 
Kinney (10) 


were caused by a seed-borne virus and gave a brief 


reported that “false stripe” symptoms 


account (11) of the disease and the associated virus. 


l 


In the same year. Hagborg (7) also found evidence 


that the disease was caused by a virus. Further re- 
ports indicated that the disease was becoming a seri- 
ous threat to crops in several sections of the United 
\ similar disease 


England (9). and 


States (4. 6. 21) and Canada (7). 
has been reported in Japan (20), 
Germany (19). 

This paper reports studies dealing with host range 
and with the influence of temperature and age of 
plant on symptoms and seed-transmission in suscepti- 
ble and resistant host plants. 

Host range.—-Numerous species in the Gramineae 
have been reported as susceptible to the stripe mosaic 
virus The virus is readily transmissible to barley, 
corn, sorghum, and a number of grasses 
5. 10. 12. 13, 17. 18. 21). Rice (11) and eats (12) 
have given local lesions. although certain strains be- 
come systemic in oats (17). Three species outside 
the grass family have been reported as local-lesion 
hosts Nicotiana tabacum L. var. Samsun (11. 12). 
Chenopodium album L. (13), and C. amaranticolo: 
Coste & Reyn. (9). Holling’s work on C. 
color (9) was not available until after the present 


amarantt- 


study was completed. 

Since no local-lesion host suitable for assay of this 
virus was known at the start of this work, plants dis- 
tributed among 34 genera and 12 families were tested 
Infected seeds of Manchuria 
barley. C.I. 2330 (accession number of the Cereal 


for their reactions. 


Crops Research Branch. Crops Research Division, 
U.S.D.A.). 


source of the stripe mosaic virus. The virus, designated 


supplied by R. G. Timian. were used as 


Manchuria isolate (21). was maintained in plants of 
Oderbrucker barley (C.I. 4666). The inoculum was 
lice extract from these plants, prepared by triturating 
frozen tissues in a O.1M phosphate buffer of pH 6.8. 
Plants were inoculated by rubbing leaves with a 
heesecloth pad that had been dipped in infectious 
extract. Carborundum was added to the inoculum or 


dusted on the leaves before inoculation. With grasses. 


hoth sides of leaves were inoculated. The inoculated 
leaves were immediately rinsed with tap water.  Fol- 
lowing inoculation. plants were kept at about 20°¢ 


air temperature. To test for the virus in a given host, 
subinoculations were made to Oderbrucket seedlings 

Plants that were readily infected, and from which 
the virus could he recovered. were Henry wheat (Tri- 
aestivum L.). Wis. 749 
dent field corn. Inbred Al19 albino corn (Zea mays 


927 sweet corn. vellow 
] Adams rve (Secale cereale L.). Panicum virga- 
tum L., and bent grass (Agrostis palustris Huds.). 
With Branch oats (Avena sativa L.) and brome grass 


(‘Bromus inermis Levss.). svstemic infection did not 
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occur although brown necrotic lesions were occasion- 
ally produced on the inoculated leaves. Plants that 
developed suggestive symptoms of virus infection but 
failed to yield the virus were Canada blue grass (Poa 
compressa L.), intermediate wheat grass (Agropyron 
intermedium (Host.) Beauv.). red fescue (Festuca 
lambsquarters (Chenopodium album L.), 
strawberry blite (C. capitatum (L.) Asch.), pigweed 
(Amaranthus retroflexus L.), and buckwheat (Fago- 


pyrum esculentum Gaertn.) On these hosts, indis- 


rubra L.). 


tinct chlorotic or distinet necrotic lesions were pro- 
duced on inoculated leaves. Local lesions produced 
on the leaves of Chenopodium album could be repro- 
duced by subinoculation to the same host, but not to 
barley. In addition, the lesions were not distinct 
enough to be usable in quantitative tests. 

Plants that were apparently immune from the Man- 
churia isolate at an air temperature range of 20-28 
were rice (Oryza sativa L.), Piper sudan grass (Sor- 
ghum vulgare var. sudanense (Piper) Hitche.), Leoti 
sorghum (S. vulgare Pers.), timothy (Phleum pratense 
L.). wild oats (Avena fatua L.), 
(Setaria lutescens (Wiegel) 
(Dactylis glomerata L.), Bountiful, Idaho Refugee, 
Michelite. Navy Pinto, and Red Kidney bean (Phaseo- 
lus vulgaris L.). 


fox-tail 
Hubb), orchard grass 


vellow 


Fordhook Lima bean (P. limensis 
Macf.). mung bean (P. aureus Roxb.), soybean (Gly- 
cine max Merr.), black cowpea (Vigna sinensis (L.) 
Endl.), guar (Cyamopsis tetragonoloba (L.) Taubert), 
Perfected Wales pea (Pisum sativum L.), Samsun 
World Beater and 
Yolo Wonder pepper (Capsicum annuum L.), spinach 
(Spinacia oleracea L.), sugar beet (Beta vulgaris L.), 
butter and eggs (Linaria vulgaris Hill.), 
mot (Monarda fistulosa L.), 
communis L.). 


tobacco (Nicotiana tabacum L.). 


wild berga- 
castor bean (Ricinus 
onion (Allium cepa L.), sunflower 
(Helianthus annuus L.), okra (Hibiscus esculentus 
L.). and knot-weed (Polygonum lapathifolium L. and 
P. pennsylvanicum L. Failure to infect rice, tobacco, 
and sorghum is at variance with earlier reports (11, 
18). but may have been due to strain differences. 

Sap extracts from infected lambsquarters leaves 
usually produced symptoms on the same host, but 
failed to give any reaction on susceptible barley. As 
a possible explanation for the failure, the presence ot 
some inhibitory substance in the leaves of those plants 
was explored. 

Sap extracts from uninoculated lambsquarters plants 
were obtained by grinding leaves with O.1M phos- 
phate buffer. 
tions, with inoculum obtained from infected barley 


Aliquots were mixed. in equal propor- 
plants. Lambsquarters and barley plants were then 
inoculated with the adulterated inoculum at 28° air 
temperature. The experiments were repeated several 


times. Lambsquarters plants inoculated with the 
adulterated inoculum developed local lesions in 5-6 
days, whereas plants rubbed with juice from healthy 
Barley 


inoculated with the adulterated inoculum consistently 


lambsquarters showed no reaction plants 


failed to show any symptoms. Unadulterated inocu- 


lum from virus-infected barley invariably produced 
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Effect of air te | iture on symptom severity 


Table 1. 


of barley stripe mosa 


Temperature Bar Wheat Corn 

(°C) ] 10 20 10 20 

16 y } | ) 0 10 
20 2 15 4 19 | ‘ny 
24 ii f) y{)} 2 24 | 
28 ( 2 83 ( { 

0 no symptoms it il ints LOO ill plants 
killed. Individual plants rated accordit to severity of 
symptoms, Values shown ar erages of 2 experiments 
stripe syinptoms on barley and lov il lesions on lambs- 


quarters. An inhibitory substance Was 


iat pre vented 


ipparently 
present in the lambsquarters extracts tl 
the virus from being transferred back to the 


host, but did not prevent its transfer from lambs- 


barley 
quarters to lambsquarters 

Effect of temperature on symptom expression in 
susceptible lir-temperature relations Vc- 


Kinney (13) did considerable work on the effects of 


plants. 


temperature and light on symptom expression in tests 
of a virus infected seed lot of Glacier barley, a variety 


in whit h mild symptom producing Virus strains pre 


dominated. He reported that temperatures of 75 


100° 
the chlorotic markings in the first 3 leaves 
et al (8) found that temperatures from 70 to 85°5 


light favored the expression of 


Hampton 


with adequate 


and light intensities near 10.000 ft-c were optimum 


for development of seedling symptoms in test of in 
fected seed lots 

In the present work the effects of temperature on 
the disease in mechanically inoculated plants were 
studied. This work was done during the winter time 
in the greenhouse so that light was frequently less 
than optimum 

Barley (Oderbrucker wheat (Henry. C.Ll. 12265) 
Hybrid 749724) plants 


were grown in sand culture (14 it about JO° air 


and sweet corn (Wisconsit 


temperature. Plants were inoculated at the 2—3-leat 


stage, as described above Following inoculation 


plants were divided Liat vreenhouses held il lo 


20°, 24°, and 28° air temperatures. Each infected 
plant was rated for symptom severity and placed in 
one of 5 classes: 0. no symptoms: 1. slight symptoms 
small gray to brown discontinuous stripes on the 
inoculated leaves. mild systemic mottle moderate 
symptoms—conspicuous bleaching of leat tips: 
severe symptoms—necrosis of leaf apices: 4. very 
severe symptoms—top necrosis and death of plant 


{ 


In calculations of the disease index. the number of 


plants in each class was multiplied by the class num- 
ber in which those plants were placed The sum of 
the products was multiplied by 100 and the result 


divided by four times the total number of plants ob 


served. 
At 16° the incubation period was 9-13 days on 
wheat and barley. and 14-19 days on corn At 28 


symptoms appeared in 4-6 days on wheat and barley. 


\ ol. 50 


and 7-8 days on corn. At all temperatures, firs, 
symptoms consisted of gray to brown lesions on inocy. 
lated leaves. Systemic infection gave mild to severe 
mosaic mottle at 16°and 20 


and often necrosis of infected leaves at 24° and 28°. 


and severe chlorosis, 


Symptom severity on all crops increased with jn. 
creasing temperatures (Table 1 Some of the in. 
fected plants at 28 


were eventually killed. 


showed systemic necrosis and 
Wheat showed the most severe 
Svmptom development 
at the 
when top 


symptoms at all temperatures 
was slower on corn than on wheat or barley 
three lower temperatures. Occasionally. 
necrosis of corn plants occurred at 28°. the newly de. 
veloping leaves pierced through the enclosing leaf 
sheaths and showed gnarled. anomalous growth (Fig. 
hs 

Surviving wheat and barley plants held at 


24° showed apparent recovery about 25-30 davs after 


28 and 


inoculation, This was most marked on the young 
leaves. About 30 days after inoculation, plants at 


16 and 20 developed severe -Vmptoms ohn young 
Although the readings in Table 1 do not 
indicate this, the symptom expression on plants grown 


leaves. 


at low temperatures eventually became as severe as 
that on surviving plants at high temperatures. On 
corm, symptoms were always most severe on plants 
grown at 28°, 

These results suggested that. within the range of 
temperatures under study, corn was less susceptible 
to the virus isolate than were wheat and barley. With 
susceptible wheat and barley the initial symptom de- 
velopment was most severe at 28°C, but symptom 
expression on the surviving plants eventually was as 
pronounced at low temperatures as at high temper- 
atures, 

Since differences in ait 


Sotl-temperature relations. 





Fig. hs Anomalous growth of sweet corn infected with 
JO°4 


barley stripe mosaic virus and grown at 28 
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temperature were observed to influence the symptoms 
of the stripe mosaic on wheat, barley, and corn, fur- 
ther experiments were carried out to see if reactions 
on these hosts would be similar at different soil tem- 
peratures. The range of soil temperature, methods of 
growing plants, and inoculations were essentially as 
described above. Air temperature was maintained at 


99 


The effect of soil temperature on symptoms was less 
marked than that of air temperature. Systemic symp- 
toms appeared on wheat and barley 8-12 days after 
Wheat appeared 


Symp- 


inoculation. and on corn in 9-16 days. 
to be most susceptible at all soil temperatures. 
toms on all hosts were more pronounced and severe 
at 28° and 24° than at 20° and 16 

Effect of air temperature on tolerant barleys.—In 
view of recent reports indicating the marked inflnence 
of air temperature on expression of resistance of some 
crops to certain viruses (2, 14, 15, 16), it was of inter- 
est to see if a similar situation existed with barley 
varietie- that have been shown by Timian and Sislet 
(21) to have some tolerance to the stripe mosaic 
virus. 

In these experiments. barley varieties C.I. 5020, 
C1. 3212 (Modjo), C.I. 3212-1. and C.I. 4219 were 
considered. In the following presentation, these vari- 


eties are referred to by the number only. Seeds of 
these varieties were obtained from R. G. Timian and 
D. J. Ward. of the U.S.D.A. For comparison, Oder- 
brucker was included in all experiments. 

Air temperature had a marked influence on the 
growth of both inoculated and uninoculated plants. 
At 16 
highly succulent. Growth of inoculated and uninocu- 
Plants of 


all varieties grown at 28° were slightly stunted and 


plants developed profuse tillers and were 
lated plants was maximum at 20° or 24 


showed lew tillers. 


The incubation period of stripe mosaic decreased 


with an increase in temperature. Systemic infection 
in 5020 and 3212 at 16° was evident within 25-30 days 
of inseculation. Varieties 3212-1 and 4219 failed to 
show systemic symptoms at this temperature. At 20 


symptoms on 5020 and 3212 developed in 9-10 days, 
while 3212-1 and 4219 showed symptoms 15-16 days 
after inoculation. but effects were not as severe as in 
the 2 former lines. At 24°. reactions were intermediate 

28°. At 28°, 5020 and 3212 
developed symptoms in 4-6 days and occasionally 
3212-1] 
Je &* 


days, but without 


hetweer those at 20 and 


showed s<vstemic necrosis of leaves. whereas 


Qo 
o 


and 4219 -~howed infection in 6 


necrosi-~ 


Symptom severity in the tolerant varieties increased 


with 


wreasing temperatures, but even at 28° was not 
as severe as in susceptible Oderbrucker. Symptom 
development on the tolerant varieties also was slowe1 
than on Oderbrucker 

Oderbrucker and 3212-1 are compared in symptom 
development and severity in Table Symptoms in 
this experiment on Oderbrucker were not as severe 
as those observed in experiments discussed above. The 


variety 3212-1 was highly resistant at low temperatures 
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but moderately susceptible at 24° and 28 
When infected plants were moved 12 days after 
, 24°, and 28° to 28°, 24°, 20 


respectively, systemic symptoms on all vari- 


inoculation from 16°, 20 
and 16 
eties developed in accordance with the final temper- 
Varieties 3212-1 and 4219, which 


developed mild 


ature conditions. 
showed no systemic symptoms at 16°, 
systemic symptoms 6-7 days after they were transferred 
to 28 
lar at this temperature to that on plants grown at 
When plants grown at 28° were 


In all varieties the disease syndrome was simi- 


28° continuously. 
moved to 16°, most of the infected leaves collapsed 
within 7-8 days of transfer. This reaction was most 
rapid and conspicuous in Oderbrucker. Newly pro- 


duced leaves were almost 
Oberbrucker and 5020, where mild mosaic mottle de- 
At intermediate temper- 
These 


suggested that, although the tolerant lines are suscept- 


symptomless except in 
veloped on the young leaves. 


atures reactions were intermediate. results 
ible to the virus, virus-multiplication at low temper- 
atures is probably so restricted that symptoms do not 
develop. 

Effect of age of plant on symptom expression in 
barley._-Field trials with different varieties of barley 
have shown that differences in yield reduction due to 
the virus may depend on the initial infection of the 
seed used (4, 21), 


eties to the stripe mosaic virus during growth. and on 


on the susceptibility of the vari- 


the growth stage at which infection occurs (5) 

Eslick and Afanasiev (5) tested the effect of age 
of plants at the time of inoculation on symptoms. yield, 
and seed transmission. They noted that in Compana 
and Titan barley varieties early inoculations did not 
give symptoms in all plants, although assays showed 
that the virus was present in the seeds of some plants 
not showing symptoms. Inoculations at several stages 
from tillering through the soft dough gave symptoms 
in all plants of both varieties. The lowest yields were 
obtained from plants inoculated in the tillering stage, 
1) days after 
affected by inoculations than was Compana. In work 


planting. Titan was generally less 
with wheat. Hagborg (7) found considerable redue- 
tion in plant height. grain yield. and quality from 
early inoculations but not from late 

During the summers of 1956 and 1957 field experi- 
ments were carried out with the same barley varieties 
as used in the greenhouse temperature studies. There 
were usually 10-12 spaced plants of each variety in 


Table 2. 


barley to stripe mosaic virus 


Effect of air temperature on tolerance of 


Disease indices® at given days after inoculation 
aa 019 

lemperature Oderbrucker C.1. 3212-1 
(ee) 10 0 10 20 
16 17 0 2 
20 18 12 8 ll 
24 24 51 8 16 
28 13 58 14 32 
0) no symptoms in any plants: 100 ill plants 
killed. Individual plants rated according to severity of 


Values shown are averages of 40-45 plants. 


symptoms, 
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Table 3.—Effect ) ity 
of stripe mosaic vi held plant 
Plant age Va 
at inocu- fter Disease indices* in riet ndicated 
lation ino () Cl imber 
(days) ition I 20 212 212-] 1219 
1956 
20 l 
50) ] | 14 14 
0) 15 ) } ; : 
{)} | ) 
1957 
20 | 14 9 g 
0) ( li) } 2 
0) 15 1) 2] 19 
A) f ) 2 42 
10 5 ( 29 97 
) > f 1S 
0 no sympte . I ! plants LOO il plants 
killed Individua plants iccording to severity of 
symptoms, Values how! i respective verages of 6 
and 3 replications for 1956 and 195 
Indicates ippearan llow-dwarf in its and 


barley. 
a plot. Plots were bordered by oat plantings. which 
served to delineate the plots and to indicate occurrence 
of the barley yellow-dwarf virus. From time to time. 
plants were sprayed with Malathion or Systox to mini 
mize the incidence of the vellow-dwarf virus 

First inoculations were made at the 2 }-tiller stage 
about 20 days after planting; subsequent inoculations 
were at intervals of 10 days until kernels of the plants 
reached the dough stage In the first 3 inoculations 
the lower leaves of plants were inoculated individually. 


rubbed 


lis technique facilitated inocula 


In later inoculations the entire plants were 


with the inoculum. 17 


tion of plants it different st iges of growth with ovreatel 


uniformity of infection. Inoculated plants were rinsed 


with water immediately after 


inoculation Infections 


were 90°) or more in nearly every cas Fach exper 
ment was replicated 2—3 times. and symptom observa 
tions were recorded Ls and 30 davs atter iInesc ulation 


In the first } inoculations hy plant was rated by the 


disease index method described above It was difheult 


to rate the individual plants in the later noculation 
series since infected npiants had rroduced = several 


tillers. The appearance of yellow-dwarf in the plots 


further compli ited the rating for stripe mosak l nder 
these conditions. varieties were graded on the basis of 
symptoms expressed by groups of plants in a row. 
rather than on symptoms wn by individual plants. 
The iverage growt riod of barlev varieties was 
about 75-80 davs | wulated plants included as 
controls remained free It stripe mosai niection 
Oderbrucker plants were equally susceptible at all 


stages of growth. Plants itlated 20 days after plant- 
ing developed severe mosaic symptoms. later followed 
by apical necrosis. The newly produced tillers from 
plants that survived were also infected symptoms 
were less severe and some fertile heads were produced 
In the later inoculations. the mortality of infected 
plants was much lower. Symptoms were more con 


spicuous on plants inoculated 30 days after planting 
than on plants inoculated at later stages of growth, 
lillers arising from such infected plants showed the 
most severe symptoms, and symptom expression on 
them was greatly prolonged. In the last two inocula. 
tions, made 50 and 60 days after planting (heading 
and soft-dough stages), young tillers that developed 
later did not show symptoms. 

Disease development in resistant and = susceptible 
varieties. inoculated at different stages of growth, is 
compared in Table 3. It is evident that symptoms were 
more severe if plants were inoculated betore they 
reached the boot-leaf stage (about 40 davs attet plant. 
ing). The tolerant varieties were susceptible to infee. 
tion at all stages of growth, but symptoms were 
moderate in comparison with Oderbrucker. and no 
Initially, 3212-1 and 4219 ap. 


peared to be more resistant than 5020 and 3212. but 


leaf necrosis occurred. 


at the heading stage. symptoms were as severe on 
1219 as on 5020 and 3212. At this stage, 3212-1 was 
more resistant than all others 

These results suggested that the barley varieties 
under study were susceptible to infection at all stages 
of growth under field conditions, but that -vymptoms 
were most severe when plants were infected betore 
they reached the boot-leaf stage. In comparison with 
Oderbrucker. other varieties showed moderate to high 
tolerance at all stages of growth. 

Effect of age of plant and air temperature on seed- 


transmission.—_It has been shown by Eslich and Afan- 


6 
Fig. 2.—Effect of age of plant at time of nos ulation on 
} 
seed-transmission of barley stripe mosaic Virus In several 


] 
barley varieties 
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Table 4..-Effect of age of plant on seed-transmission of barley stripe mosaic 


crops. I, and [, (1956 inoculation) 


Plant ag 
at inocu 
lation | 


(davs | | 


20 a) ) 
0) 8 

} 2 ; 
5 ] l 

60 6 0 
\ i i> “hown are averages ot 2 issavVvs 
Indicate piants I.) infected through 


generation 


Seed ror plants of the next 


rEMPERATI 


RE AND AGI 


wing 


asit ‘ that under field conditions seed-transmis 
sio - highest when barley plants were inoculated 
in the boot stage with 63.7° 7 of the seed infected in 
Compana and 4.4¢ in Titan. The difference between 
the varieties occurred in spite of the fact that plants 
Ot tnt Varieties appeared to be equally sus< eptible 

In wheat Haghbor g (7 found that early inoculation 
gave ~e¢ d-transmission while inoculation the time 
the I I~ were headed gave no transmission, In 
the - t work. similar tests were made with the 

irley varieties being used. 

R ior / age of plant fo seed-trans ssion It 
was evice that the tolerant barley va ties were 
susceptible at all stages of growth. but symptoms on 
the were moderate in comparison wi those or 
Ode Ke It was of interest to see if the amount 
of seed-transmission in these varieties wa correlated 
wit “viiplom seve rity. 

t wo field ex per iments in 1956 and 1957 
omposite seeds imples were obtained from pl ints 
noculated at different stages of growt nly plants 

that - ed definite symptoms of virus i tion were 
sal Seeds were assaved in the greenhouse as 
ifs t i \fanasiev (1). In each assay there were 
OO - - per variety for each inoculation series and 
tws ore replications, The percentage of seed- 
tr ssion was recorded 10-12 davs af planting 
if eXyre ents, seeds from uninoculated plants 
vere cluded as controls. The results for represen 
t t e plotted Fig. 2. In the tolerant var 
hes. seed-transmission was maximun hen plants 
wert oculated 20-30 davs after being planted. In 
s ~ ulations the percentage ) seed-trans 

Ss ] ped off Oderbrucker show | 1 much 

ghe rate of seed-transmission than did e tolerant 
rieties maximum when inoculated 30 days 


remarkable agreement w 


bt ed earlier bv Eslick 


ind Atanas 
s - ptol severity ind imount 
iss In Wisconsin. plant development 
ct tile etv was a elerated 
the relatively late planting date 
Wa- of fT ther nterest to | | t 
f \ f seed-tr =miss ! t! 


EFFECTS ON STRIPE 


wat inocul 


Inoculation 
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virus in 2 successive generation barley 


Percentage seed transmission 


1.3212 0 


) 8 ; } 4 
) ») | . ) 
l l | 0 l 
| 2 ] 0 0 
{ 0 ( 0) 0 


itlor Seed harvested only from plants showing sv nptoms 
Seed harvested from all plants, whether they showed 
ition (1 of plants would be different from that of 


parental plants (1,) that were mechanically inoculated. 


mechanically inoculated plants were 


field and allowed to grow to 
(I.) from all plants, infected 


Seeds trom 


planted in the maturity 

Composite seed samples 
uninfected, were assayed in the 
described above. The data (Table 4) 
percentage of seed-transmission from plants infected 
slightly than 


greenhouse as 


that the 


and 
show 


through the seeds (1 was only lowe! 

that obtained 
fet Creat 
ulking of 

Phis 

spread between plants in the field 


pl 
d that the 


from mechanically inoculated plants 


would be expected from the 


ind 


le Ss. by 


reductions 


infected uninfected plants, 


seed ot 


would he offset. more or mechanical 


From these data 
of seed-transmission 


huiid 


it woul j he expec te rate 


in varieties carrying this tolerance would never 
ip under fie ld 

{ r tempe 
going experiments it was 


had 


conditions. 

and seed-transmission In the fore- 
indicated that air 
on the resistance of bar- 
ley varieties 5020, 1219. At cool tem- 
peratures. 16-20 moderately to highly 
resistant in comparison with susceptible Oderbrucket 

94-28°. they all 


rature 
temper- 


i marked influence 
3212. 3212-1 


they were 


iture 
and 


When exposed to warm temperatures, 


became moderately sus eptible To se i} air temper 


iture had a similar influence on seed-transmission of 
the virus in these varieties, seeds from plants grown 
if different temper itures were ssaved tor the virus, as 
dle ~( ribed ibove 
Table 5. Influenc: f air temperature n seed-trans 
ssion of barley stripe Osa virus in resistant barley 
nerat Prey I ioe j trans! . n 
t 
) (1.5020 tz 12 C.1.3212-1] (1.4219 
if ) 0 0 0 
) 15 97 5 9 
24 28 14 LS 7 
After te perature 3 
lf Q 2 12 9 
. 2 ) 10 
24 1] 0 1] 5 
Values shown are results of 2 tr s for contin is 16 
d 20°¢ nd reversal 16°: one tr niv I thers 
Held 12 davs at 2! ther lf 
H ld 12 ivs at 24 then it 20 
Held 12 davs at 20°, tl { 
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Infected Oderbrucket ints grown in the greenhouse 


usually failed t 


produce iable seeds at any of the 
temperatures. The resistant varieties yielded the maxi- 

0) At 24°. the seeds ob 
tained were poorly developed and were few in number. 
None of the varieties produced seeds at 28 Varieties 
3212 and 3212-1 headed much later than did 5020 and 
Oderbrucker, and 4219 was intermediate. When tem- 
perature conditions for plant growth were reversed 
by moving infected plants from 16°, 20°, 24°, and 28 
to 28°, 24°, 20 ind 16 respectively, all varieties 


rdance with the final temper- 


mum number of seeds 


produced seeds in icwco 
ature conditions 

Data for seed-transmission in resistant lines grown 
at different air temperatures are presented in Table 5. 
When infected plants were grown at 16°. only 5020 


gave seed-transmission At 20 ind 24 some trans- 
mission was obtained in all varieties. but since seed 


numbers were not large the differences between the 


two temperatures are probably not significant 


In the temperature reversal series it) was shown 
that an initial period of 12 days at 28° allowed the 
virus to invade the seeds even though the plants were 
returned to the 16° temperature for the remainder of 
the growth period Temperature reversal at 20° and 
24° had no noticeable effect..-Department of Plant 


Pathology. University of Wisconsin. Madison 6 
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SUMMARY 

Tobacco ringspot virus (TRSV) was tested for in 
154 plants of 37 species from an area adjoining a field 
of soybeans where bud blight was epidemic. Host re 
action and serological tests indicated that TRSV was 
yielded by 6 species that were symptomless (Ambrosia 
artemisifolia, Daucus carota, Krigeron strigosus, Rumenr 
acetosella, Taraxacum Keinale, 7 


ritoltum repens } 
Velilotus spp. and 
it mechanical infection 


and 2 spec eS SHOWING svi toms 
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OF TOBACCO RINGSPOT VIRUS 


uite 


of 5 of the 8 above-mentioned natural hosts were 
largely negative. Of seed from infected dandelion, 
9-36 produced plants infected with TRSV (symp- 
tomless): no seed transmission was found in E. 


s(rigosus. 





Tobacco ringspet virus (TRSV). which causes a 


severe disease of soybean (Glycine max (L.) Merrill) 
called budblight (1), is transmitted by seed of this 
host (4). though seed transmission appears of little 
importance in epidemics (2). A potential source of 
inoculum—plants bordering a field of heavily infected 
soybean. previously described (2)—-was indexed for 


RSV in 2 successive years. and seed transmission was 
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Table lI. 


Symptoms on 
bean and cowpea 


Species vielding s| RS\ 


Ambrosia artemisifolia ky 

Daucus carota hg 

Erigeron strigosus Mubhl. 

Velilotus spp. (white & vellow sweet clover) 
Rumex acetosella L. 

Taraxacum officinale Weber 

Trifolium pratense L. 


T. repens I . 


Not previously reported as a natural host of TRSV. 
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Numbers and kinds of hosts collected from the field and tested for the presence of TRS\ 


Reaction with 
rRSV antiserum 


Symptoms on 
soybean and tobacco 


Numerator indicates number of plants that yielded TRSV, denominator the number collected from the field and 


tested for TRSV, 
Not tested. 


‘At least one isolate from the different hosts was tested. 


studied in 2 weed hosts. A preliminary report has 
been published (3). 


Methods. 
rubbed onto 3-4 plants each of bush bean (Phaseolus 


Juice from fresh tops of the plants were 
vulgaris L. var. Bountiful) and cowpea (} igna sinensis 
(Torner.) Savi. var. Blackeye). In the second year 
the field plants sampled were marked by stakes and. 
if transmission was positive. were resampled. A num- 
ber of isolates tentatively identified as TRSV were in- 
oculated to Nicotiana tabacum L. (var. Wis. Havana 
Seed. No. H423) and soybean var. Harosoy. and a 
representative isolate was further tested on 12 hosts 
for verification. Centrifuged sap from artificially in- 
fected soybean was examined (by Dr. J. B. Bancroft) 
by ring precipitin tests against TRSV antiserum (kind- 
ly supplied by Dr. Ellen L. Moorhead) 
Results._/solation and identification.—Sixteen iso- 
lates from 8 species (Table 1) appeared to be TRSV 
in the reactions of bean and cowpea. Species not yield- 
ing TRSV were Ambrosia trifida L.. Cirsium vulgare 
(Savi.) Tenore, Datura stramonium 1... Lepidium vir- 
ginicum 1... Vedicago sativa L., Plantago lanceolata 
L.. Plantago rugelii Dene.. Polygonum aviculare L.. 
Polygonum pennsylvanicum L.. Pontentilla norvegica 
L.. Rumex crispus L.. Trifolium hybridum L.. and 17 
other species tested in few numbers. The isolate from 
red clover produced symptoms similar to those de 
scribed for TRSV (1. 10. 12) on {pium graveolens L.. 
Datura Glycine max (L.) Mert 


na ae 


sframontum | - 


Vicotiana tabacum | Solanum carolinense 


nigrum |... Trifolium incarnatum 1... and T. pratense 


L. Symptoms on 2 


previously unreported hosts for 
TRSV were: local lesions on 
var. splendens Bailey. and mild green spots and streaks 


on Alsike clover. 


2 trials were: 


{maranthus tricolor 1. 


Species not showing symptoms in 
Capsicum frutescens L.. Solanum melon 
esculentum, Vicia faba L.. and Medicago 


which last has erroneously heen reported 


gena L.. var. 
sativa | 
susceptible (9) because (personal communication from 
Dr. K 
Of the symptomless plants. only egg plant vielded 
TRSV upon being indexed to bountiful bean. A posi 
RSV antiserum confirmed the 
identity of the red clover isolate. Seven other isolates 


M. Smith) of a mislabeled photograph (10) 


tive reaction against 


(all that were tried) also reacted with antiserum and 


produc ed diagnostic symptoms on soybean and tobacco 
(Table 1). The majority of the plants infected with 
[RSV in the field were symptomless. A red clover 
plant showed mild vein clearing, and one sweet clover 
plant had faint ringspots. 

Mechanical inoculation of natural hosts. Using dif- 
ferent isolates of TRSV, various attempts were made 
strigosus, red, white, and ladino 
clover, and Daucus carota L. (5 of the 8 species found 
infected with TRSV). Ten to 30 plants 
were mechanically inoculated, and indexed 3-6 weeks 


to infect dandelion, E. 
naturally 


later. The result was no transmission to 3 species and 
limited infection of E. strigosus and red clover. The 
infested E. 


symptomless. 


strigosus plant (1 of 29 inoculated) was 


Seed transmission._-Progenies of infected dandelion 


plants showed no virus symptoms. Thus each plant 
was indexed separately on bountiful bean plants. as 
were the progenies of healthy plants. The results 
(Table 2) show that dandelion may be added to the 
list of plants—tobaceo (11), soybean (4), and petunia 
(6)—that transmit TRSV through their seed. Seed 
transmission may account for the prevalence of TRSV 
in dandelion. 

Other viruses isolated.—Two viruses isolated from 


both sweet clover and white clover appeared similar 


Table 2.— Seed Transmission of TRSV in dandelion and 


Erigeron strigosus 


Results of trans- 

Source of seed indexing mission 
Infected dandelion No. 1 9/35 14 
Infected dandelion No. 1 5/31 9 
Infected dandelion from progeny of No. 1 12/41 29 
Infected dandelion from progeny of No. 1 10/28 sf 
Healthy dandelion from progeny of No. 1 0/17 0 
Healthy dandelion from progeny of No. 1] 0/7 () 
Healthy dandelion from progeny of No. 1] 0/7 () 
Infected E. strigosus 0/6 0 
Infected F. strigosus 0/63 () 


Numerator indicates the number of plants that yielded 
RSV when indexed on bountiful bean, denominator the 
number tested. 

al , 


In this repeated trial, seeds were collected { 
ifter the preceding sample 


nonths 
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to TRSV on either bean or cowpea. but not on both. 
One was a pod-distorting strain (5) of yellow bean 
mosaic; the other resembled white clover mosaic (13) 
and severe pea mosair hese viruses produced 
no budblight symptoms on soybean and could also be 
distinguished from TRSV by the reactions of a num 


ber of other hosts 
Discussion. ( number previously unknown hosts 

naturally infected by TRSV are reported in this study 

and at least one of them 


through its seed. Most of the natural hosts found (al 


dandelion, transmits the virus 


most exe lusively biennials or pre rennials } vielded Virus 
before the middle of June 


> 


primary sources of TRSV for soybeans 


making them excellent 
Because of 
the high ine ide nee o natut il hosts fo ind the list ot 


wild hosts mav be mus longer. Reference to the large 


experimental host range (9) did not allow an accurate 
prediction of naturally infected hosts \ number of 
hosts reported to be susceptble to mechanical inocula 
tion (9) ilsike lover {mbrosia trifida, Plantago 
lanceolata—vielded no TRSV when collected from the 
field. Larger samples and improved isolation tech- 
niques, however. may make poss ible the detection of 
TRSV in these and other hosts. Conversely, when in 
oculated mechanically. 4 of the 6 natural hosts of 
TRSV were not infected and 2 species were infected 
in very small numbers. Thus. isolation from plants in 
the field is prerequisite to determining likely sources 
of the virus. The number and kind of plants infected 
in the field was probably determined by the host-vector 
relationships ind the ibility to transmit the virus 
' 


susceptibility o mechanical 


io effective control ot hud- 


through the seed. not by 


inoculation. There is now 
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control the disease. This could be accomplished with 
suitable herbicides applied to fence rows, grassways, 
ete., at planting time and by using clean culture meth. 
ods. Other promising management practices would be 
to avoid planting seybeans at the edge of fields or 


next to pastures, 
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S. Z. Berry 


blight of sovhean (8). a potentially important disease 
It seems that eliminating. or at least decreasing the 
numbers, of natural hosts near soybea: would help 

Pathologist, Crops Rese h Division. ARS. USDA. Belts 
ville. Marvland Ack nt is made to M. L. Kir 
man for supplying seed of tl sam rain ind to thes 
who helped weoqulrre scvrnie rT the solates sed ( 
Thomas, R. G. Orellana, J. A. Martin, T. W. Culp, W. J. 
Stone, C. R. Jackson. G. Swank, Jr.. and E. E. Butler 
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\ serious Alternaria disease of sesame in the United 
States is described Isolates were found to differ 
' 


markedly in virulence and = cultural 


haracteristics 
r| late tudied en 
rw isolates were stuqdiec relation to host resistance 


and taxonomic relationship. Duration of the moisture 


period following inoculation affected disease intensity 
and 3-day periods resulted in considerable disease 
damage on the relatiy ‘ resistant sesame strain 


Venezuela 5] No evid 


tion was found in tests 


pathoge specializa 
ving 10 isolates and 1] 
sesame strains. Isolates varied in abilitv to reduce 


seedling emergence put t s reduction was not related 


to pathogenicity ol li Isolates showed no spe- 


cificity for different sesame strains in their attack on 
germinating seed. The isolates in culture showed 
differences in appearance, growth rate. and could be 


separated into oO groups with optimum temperature 


for growth of 20, 22.5. 25, 27.5. and 30°C. Spores of 
all the isolates were borne singly or oceasionally in 
groups of 2 or 3 and were relatively similar in mor- 


phology. Sesame isolates were nonpathogenic on 
tomato. potato, muskmelon, watermelon, and several 
other crop plants. Pathogenic isolates of A. solani 
from tomato and potato. and A. cucumerina from 
muskmelon and watermelon were nonpathogenic on 
sesame. On the basis of these studies all the isolates 
were determined to be cultural variants of A. sesami 


(Kawamura) Mohanty & Behera. 





Alternaria leaf- and stem-spot of sesame. Sesamum 
is a hazard to production of this crop in 
the southeastern United States. Epiphytotics of this 
disease have been associated with excessive rainfall 


and high humidity (5). An Alternaria leaf-spot of 
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S. orientale was first described by Kvashnina (6), in 
North Caucasus. 
similar leaf-spot pathogen on S. 


Kawamura (4) in Japan studied a 
indicum and named 
it Macrosporium sesami Kawamura. Recently, Mohanty 
and Behera (7), in India, reported on an Alternaria 
blight of sesame and found the causal organism to 
closely resemble V.. sesami: however. it differed from 
it in that some of the spores were catenulate. On 
the basis of catenulation, the fungus was placed in 
4lternaria and renamed A. sesami (Kawamura) Mo- 


hanty & Behera. 


Information on the nature of the causal organism 
as it occurs in the United States is lacking and where 
designated as an 


referred to (5. 9) has only been 


undefined species of Alternaria. In the field. symp- 
toms of the disease are brownish-red annular lesions 
on the cotyledons of emerging seedlings. Lesions are 
found to develop on the lower true leaves and then 
Under epiphytotic conditions, 


on the upper leaves. 


leaf drop may be premature and accompanied by 
lesions on the stem and capsules. 

Development of commercial varieties with suitable 
resistance has been important in the improvement of 
this crop in the United States. Yearly fluctuation of 
in the field has hampered testing 


This 


junction with the development of methods for screen- 


disease intensity 


for resistance. study was carried out in con- 
ing sesame strains for resistance in the greenhouse. 


Materials and methods.—Pathogenicity of isolates 
initially made from sesame was determined by inocu- 


Kansas 10. 


resistance in field trials. 


This variety 
Plants 
were grown in the greenhouse at 75-90°F in a steam- 


lation of the sesame variety 


has shown very low 


sterilized 2:1 mixture of soil and vermiculite. 
Cultures were grown in Petri dishes on Difeo PDA 

(potato-dextrose agar) media. The inoculum for each 

2-week-old 


cultures with 100 ce of tap water in a Waring Blendor 


isolate was prepared by homogenizing 
(1). The inoculum was sprayed onto the plants with 
a DeVilbiss atomizer attached to a compressed-air line. 
The plants were left 3 days in a moisture chamber in 
a greenhouse maintained at 65-75°F, except for tests 
was studied in relation to 
time in the moisture chamber (1, 2, and 3 days). The 
then 


placed on benches in the same greenhouse. 


in which disease intensity 


plants were removed from the chamber and 


The pathogenicity of the isolates on germinating 
tested 
inoculum prepared as previously indicated. 


sesame seed was seed with 
The seed 
steam-sterilized soil in 4-in. pots 
70-80°F Each of 


the tests was carried out with 4 replicates and 50 seeds 


by covering the 


was then planted ir 


and germinated in a greenhouse. 
per replicate. 

1956-57 
lesions on the leaves and stems of sesame plants grow- 
ing in test plots at Beltsville. Maryland 
hundred isolates a group of 10 (Al to 
differed 


characteristics. In 


Isolations were made in from Alternaria 
From several 

A10) 
pathogenicity and 
1958. 15 (All te A25) 


pathogenic isolates were obtained from diseased foliage 
collected at Beltsville. Marvland South 


were 
selected that widely in 


culture 


Florence. 
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Carolina, Gainesville, Florida, and Stoneville, Missis- 
sippi. 
Kansas 10 sesame inoculated in the greenhouse. 


All 25 pathogenic isolates were reisolated from 


The 11 strains of sesame used in the pathogenicity 


studies represented a wide range of resistance and 


included several commercial varieties. They were as 
follows: Venezuela 51, Rio, Early Russian, Dulce, 
Kansas 10, Delco, Blanco, T53264-B-48-1.2-B, 1T53264- 
3-25-1-1-B, 153178-2-10-3-11-1-B, and B-1-8-6-2-1-2B. 
The latter 4 strains are respectively referred to herein 
as Tl, T2, T3, and B1. 

Isolate pathogenicity under field conditions was de- 
with the i] sesame in 2 plots 
Five-foot 
rows of each of the 11 strains were replicated 4 times. 
Two plantings of each were made, on June 25 and 
July 18, 1958. On August 6, 1958, the plants in one 
plot were sprayed with a suspension of homogenized 
the other 


termined strains of 


separated by a 75-foot plot of Castorbeans. 


cultures of isolate A5; plot was left as a 
check. 

In the greenhouse inoculations of 2- and 3-month-old 
sesame plants were carried out to determine possible 
pathogenic specialization of isolates Al through A10. 
Five or more plants of each sesame strain were inocu- 
Alternaria isolates Al to A110. 


Disease ratings were made 14 days after inoculation. 


lated in each test with 


Optimal temperatures for growth were determined 
by inoculating Diteco PDA medium in Petri plates with 
2-week-old 
The isolates were grown 8 days at a series of temper- 
atures with 2.5 from 10 to 35°C. 
plates of each isolate were grown at each temperature 


0.5-cm-diameter portions from cultures. 


increments Two 
in 3 trials. 

Spore measurements were made on spores collected 
from 2-week-old cultures. Spores from the host were 
collected from lesions produced on the foliage of Kan- 
sas-10 plants inoculated with the cultures 2 weeks 
hefore collection. The spores were mounted in lacto- 
phenol, on slides, for measurement. 

Experimental results.._Symptoms on sesame inocu- 
lated in the greenhouse.—Damping-off occurred when 
were attacked by the isolates, 


Dark-brown to black followed 
by a characteristic shrinking of the tissues involved, 


seedlings {/ternaria 


water-soaked_ lesions, 
occurred on the foliage and stems. 
duced leaf 
plants. In 
found to produce lesions that were smaller and had 


The pathogen pro- 
spots up to 2 cm in diameter on olde 
instances the isolates were 


many same 


margins in addition to annular lesions 
(Fig. 2-A.B). The 
found to bye 


hy the isolates possessing only moderate pathogenicity. 


dark necrotic 
characteristic of the Alternaria 


smaller lesions were generally produced 


Alexander (3) observed a similar range 


Henning and 
in the characteristics of lesions on several Lycopersi- 
con species inoculated with A. solani. 

Lesions on stems of sesame varied from single iso- 
lated lesions, sometimes sunken from tissue shrinkage, 
to spreading water-soaked lesions (Fig. 2-E) Lesions 
produced on the capsules were typically dark-brown 
2-D). 


Several tests were made to determine the 


and circular (Fig. 
effect on 
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Table 1. — Intensity of disease produced by 10 Alternaria isolates from sesame on the foliage of 11 different strains sh 
of sesame 14 days after inoculation in the greenhouse av 
Sesame Alternaria isolate \ 
strain \l 42 \3 ¥ 45 \6 \7 \8 49 {10 Average L. 
Venezuela 5] 0.8 15 15 0.0 0.3 0.0 0.8 0.3 0.3 0.0 0.6 
tio Bs 1.5 18 1.3 0.5 1.3 0.5 0.3 0.5 0.3 1.0 
Tl 8 3 2.5 0.8 0.5 0.5 0.3 0.3 0.5 0.0 2 
T2 3 95 5.0 0.5 0.5 0.5 0.8 05 0.5 0.8 1.3 
T3 5 8 ,8 2.5 0.8 ye LS 0.5 1.0 0.5 1.9 
Early Russian 3.8 1.0 8.5 3.0 1.3 2.8 1.0 1.0 Of 2. 2.4 
Dulce 4.0 8 4.0 Me 8 0.5 23 2.0 0.t OQ. 2.4 
Bl 1.0 8 3 5 3.3 25 1.0 BS 1.0 0.5 2.4 
Kansas II 1.0 0 3.8 1.0 3.0 3.3 2.8 LS 1.5 LS 2.9 
Blanco 4.0 1.0 3.8 1.0 5 2.3 2.8 2.0 Zan 2.0 3.1 
Deleo 4.0 1.0 58 1.0 85 53 3.0 2.3 1.8 2:3 32 
Average 3.3 3.2 3.2 2.4 1.9 1.8 1.6 1.1 1.0 1.0 


Average of 2 tests (first test on 2-month-old plants, second test on 3-month-old plants) with 5 plants of each sesame 
9 == 


strain inoculated with each A/ternaria isolate per test. Disease ratings: 0—no lesions, 1 = occasional lesions, 2= 


lesions sparse but uniformly distributed, 3 lense uniform distribution of lesions, 4 = complete necrosis. 


disease intensity of duration of the moisture period  ogenicity among the isolates on the foliage. stems, 
after inoculation. When Venezuela 51 and Kansas 10 and capsules. The average disease intensity produced 
were inoculated with Alternaria strain A5. good differ- — by each of isolates Al to Al10 on the 11 sesame strains 
entiation of resistance resulted with incubation periods demonstrated a close relationship between infection 


of 1 day, 2 days, and particularly 3 days (Fig. 1). on foliage and infection on stems. Thus, isolate Al, 
The prolonged moisture period resulted in some in- besides producing on the foliage a greater disease 
fection on Venezuela 51. indicating that Venezuela 51, — intensity than that produced by A2 to A10, was simi- 
at present one of the more desirable sources of Alter- larly virulent on the stems. Likewise, isolate A10, 
naria resistance for sesame improvement. would be which produced on the foliage less disease intensity 
expected to experience considerable damage under than that produced by Al to A9, was also mild on the 
severe epiphytotic conditions stems. Infection by all isolates was more severe on the f 
Inoculation of sesame strains with Alternaria iso- foliage than on the stems, and markedly more moder- 
lates.—Two inoculation tests were carried out on the — ate on the capsules than on either the foliage or stems, 
ll sesame strains with isolates Al to AIO. Though The average disease intensity produced hy isolate 
disease expression differed in the 2 tests, the relation- (1-A10 on the foliage. stems. and capsules of the 11 
ships were the same. The isolates differed in virulence, sesame strains was respectively 2.1, 14. and 04 
but there was no evidence of pathogenic specialization (Table 2). 
(Table 1) There were marked differences in path- The individual sesame strains showed differences in 


susceptibility to the isolates. increasing in the follow- 
ing order: Venezuela 51. Rio. Tl. T2. T3. Early Rus- 





oom | DAY VENEZUELA 5I 
2t eccocep 











’ Table 2. Intensity of disease produced by 10 Alternaria 
eevee ots solates from sesame on the foliage. stems, and seed pods 
a ees ——— 
> i meee of sesame 14 days after inoculation in the greenhouse 
—_ re 
- ie 
< See ee ee ee rn {/ternaria 
ac 5 10 5 0 isolate Foliage Stems ( apsules 
w 4 === Day KANSAS 10 \] 3 1.9 0. [ 
on - \2 3.2 2.3 0. 
_ ———" \3 3.2 2.7 1.3 
" \4 2.4 1.5 0.5 
Oo A5 1.9 L.5 0.5 
\6 1.8 18 1.0 
| A7 1.6 ia 0.6 
A8 1.1 0.3 0.0 
Ik \9 1.0 O4 0.0 
A10 1.0 0.8 0.3 
Average 2.1 1.4 0.4 
OL ISD5 0.7 0.8 0.7 











A A... i 
S 10 IS 20 Average of 2 tests (first test on 2-month-old plants, C 
DAYS AFTER INOCULATION second test on 3-month-old plants) with 5 plants per test 


f sesame strains Venezuela 51, Rio, Tl. T2. T3, Early 


Fig. 1.—Effect of duration of the moist period (1, 2. Russian, Dulce, Bl, Kansas 10, Blanco, and Delco. Disease an 
and 3 days after inoculatior n the development of leaf ratings: 0 no lesions, 1 occasional lesions, 2 lesions E 
spot on Venezuela 51 and Kansas 10 sesame inoculated — sparse but uniformly distributed, 3 dense uniform distri- Pp 
with A5, bution of lesions, 4 complete necrosis. \ 
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sian. Dulce. Bl. Kansas 10, Blanco. and Delco. The lations made at time of seeding showed that the iso- 


ains 
average disease intensity produced by isolate Al to — lates were capable of reducing the emergence of all 11 
A]0 on these 1] strains was. respectively. 66; 12: Lz. sesame strains tested, In 2 tests the uninoc ulated 
13. 1.9, 2.4. 2.4, 2.4, 2.9, 3.1, and 3.2 (Table 1). check of all 11 sesame strains had an emergence of 
‘age - - . 
f fect ot Alternarta isolate s on emergence. Inox u Yr The average emergence ol all 1] inoculated 
fy 
0 
) 
3 
y 


—_—- -— = 


we — 


OW- 


irla 


ods 

















' 
nts 
est 
irly Fig. 2. 4. B) Portions of Kansas 10 sesame leaves infected with A7, from different tests. C) Venezuela 51 (left) 
ase ind Kansas 10 (right) 3 weeks after inoculation with A5. D) Capsules of Kansas 10 infected with A3 (circular lesions). 
ons E) Portions of stems from Early Russiat inineculated check) followed by those infected by A7, A4, A8, and A3, re 
tri- spectively. F) Cultures of Alternaria isolates illustrating the range of cultura! types: a) Al, | A3 At. d) AG, e) 
\7 A10 
; 
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sesame strains for seed inoculated with isolates Al to 
Al10 was, respectively. 32, 36, 45, 25, 23, 19, 29. 52, 
30, and 9%. 
in emergence and degree of pathogenicity as deter- 
Thus isolate A3. which 


foliage, 


There was no relation between reduction 
mined by foliage inoculation 
showed a high degree of pathogencity on 
allowed an average of 45°% emergence. compared with 
59% for the control. 


less pathogenic than A3 in foliage 


Isolate AlO. which was much 
inoculation tests, 
resulted in more severe emergence reduction, allow- 
ing only 9% average emergence 

In addition to a lack of relationship between reduc 
tion in emergence and pathogenicity there was no 
differential selectivity in the degree to which the indi- 
vidual isolates reduced the emergence of the 11 strains 
of sesame. As previously indicated. the average of all 
1] sesame strains inoculated ranged from 9°) for seed 
inoculated with isolate Al0 to 52% for seed inoculated 
with isolate A8. 
Venezuela 51. Rio, Tl. T2. 


Bl, Kansas 10. 


Thus. for all 11 sesame strains 
T3. Early Russian, Dulce. 


Blanco. and Deleo—isolate A8 re- 


duced emergence respectively by 0, 30. 6, 30. 0. 21, 
16, 10, 10, 11, and 23° isolate AlO reduced emerg- 
ence respectively by 82. 88. 91. 86. 89. 79. 81. 75. 90. 


89, and 96°. 

Field test of pathogenicity \ test showed that 
relative disease intensity on the 1] sesame strains was 
similar in the field to that produced by the same iso- 
late on the 1] sesame strains in the greenhouse. The 
were observed 


following average disease intensities 


respectively for Venezuela 51. Tl. T3. T2, Rio. Dulce 
Blanco, Early Russian. Bl. Kansas 10 and Delco: 1.0. 
1.0, 1.0, 2.0, 2.5, 2.5, 2.5. 2.5. 3.0, 3.0, and 4.0. The 
uninoculated plot remained almost completely free of 
any disease, and the intensity of disease on the first 
and second plantings in this study was about the same. 
Inoculations 
with each of isolates Al through A2 


the true-leaf stage of each of the following: 


Cross-inoculation tests were made 
2 onto plants in 
tomato 
(Chesapeake. Bonny Best and Pan American), caster 
bean (Baker 296, Dawn. Interspersed Dawn. Baker 
Hybrid 45. and 415 Hybrid). onion. beet. watermelon. 
muskmelon, Mountain and 


Katahdin). corn, cabbage. and zinnia. In most cases 


squash, potato (Green 
none of the sesame isolates produced any visible infee- 
tion. Occasional pin-point necrotic lesions were pro- 
duced on the lower. older leaves of the tomatoes and 
on the cotyledons of the ecastorbeans. though the causal 
organism could not be recovered 

Kansas 10 sesame was inoculated with the following 


& Mart.) Jones & 


pathogeni ity of 


{/ternaria species: A. solani (EI 

Grout from potato and tomato. the 
which was tested on Chesapeake. Bonny Best. and Pan 
(American tomato varieties: A. cucumerina (Ell. & Ev 

Elliott from muskmelon and watermelon, the patho 
genicity of which was tested on Congo watermelon. 
The following Alternaria species 


Ma patho 
American Ty pe 


Collection. 


presumably 
genic, from the Culture 
Washington, D. C.. were tested: 4. gossypina (Thuem. | 
Hopk. and 4. radicina Meier. Drechel. & Eddy. Several 


isolates ot Z- fenuls Auect were ilso tested None at 
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these species appeared pathogenic mn the sesame. 


Cultural characteristics.—The optimal temperature 
for growth of the isolates in culture was found to 
range from 20 to 30°C. Some of the isolates differed 
in rate of growth. Thus, for those isolates whose 
optimal temperature for growth was 20°C. A17, A35, 
and Al, colony diameter after 8 days was respec- 
tively 49, 43, and 41 mm. A15 had an optimum growth 
temperature of 22.5°C and had a colony diameter of 
90 mm after 8 days. The majority of the isolates had 
an optimum growth temperature of 25°C. which. in- 
cluded A7, Al3, A21, A25, Al8, A22, A2, A20, A4, 
Al4, AlO. All, A6é, Al2, and 
of these isolates after 8 days was respectively 90, 90, 
90. 90, 87. 85, 76. 74. 73. 69, 61. 61. 57. 53. and 52 mm. 
Isolates A24, A8. and 


temperature of 27.5°C, and after 8 days respective 


(25: colony diameter 


A9 had an optimum growth 
colony diameters of 86, 69. and 62 mm. Isolates with 
the highest optimum growth temperature. 30°C, were 
(19, A3. and Al6. and these had a colony diameter 
after 8 days of 80, 79. and 74 mm. 

The isolates in culture exhibited wide differences in 
Isolates Al. A3, A4, A6, 
\7. and AlO had cultural characteristics representative 


of the wide range of all 25 isolates (Fig. 2-F). Al 


color and form of growth. 


was medium flat with a brownish-black underlying 


BD G5>= 


Fig. 3. 


tively 


A) AS, an isolate with rela- 
dimensions: B) A2. a strain with 
relatively large average dimensions (840). 


Spore morphology : 


small average 
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laver: the surface was loose cottony and white. A3 _— spective of the degree of catenulation, a characteris- 


was medium high, dense cottony. dark gray, becoming 
dark-brown: there was some surface development of 
tufted dark-gray mycelium. A4 was medium flat, 
dense cottony, and gray; the surface was loose cot- 
tony and grayish white. A6 was flat, felt-like, and 
dark-brown: the surface was dense cottony and dark- 
gray A7 was flat. cottony, and dark-gray; the sur- 
face was cottony and white. A1O was medium flat, 
dense cottony, and dark-gray; the surface was felt- 
like and white. Growth rate or culture type was not 
related to pathogenicity. 

Spore characteristics.—Spores were borne singly 
in culture as well as on infected plant parts. Chains 
of 2 or 3 spores were formed occasionally. After re- 
peated transfers several isolates lost their ability to 
sporulate in culture or to produce spores on the 
host. Thus isolates A3 and A8 lost their ability to 
sporulate in culture, and A2, A8, and A9 lost their 
ability to sporulate on the host. The spores were of 
> types: with filiform beaks and without. In general 
the transition between spore body and beak was 
abrupt (Fig. 3). 

In culture. for spores with beaks, the range in the 
length of the average spore bodies was relatively 
small. 29-45 uw. as was also spore width, 12-19 yp. 
However. the range in average beak length was large. 
62-369 ». The average numbers of transverse walls 
in the spore bodies were in the range 2.1—4.1. and 
vertical walls in the range 0.0-1.3. From the host. 
for spores with beaks. average spore hody length 
was 28-40. and width was 11-15 p: average beak 
length was 50-198 u. The average number of trans- 
verse walls was 3.1-4.7. and number of vertical walls 
was 0.0-1.2. 

In culture, for spores without beaks. average body 
99 


length was 36 uw. and width was 12-18y. The 


average number of transverse walls was 2.5—-5.0. and 
number of vertical walls was 0.2-3.3. From the host, 
average body length was 22-29 ». and width was 10 
IS mu: average number of transverse walls was 2.3 
3.1. and number of vertical walls was 0.0—0.4. 
Discussion.__On the basis of method of sporulation 

in single units or occasionally in chains of 2 or 3 
spores all the isolates could he grouped with those 
{lternaria species classified by Neergaard (8) in 
the section Nonecatenatae. However. this classification 
must be qualified since the spores were relatively 
small. many were pseudostemphyliumlike in’ form, 
and spores with beaks had a relatively abrupt transi- 
tion from the spore bedy to the beak, characteristics 
more typical of the spore types found in Neergaard’s 
section Brevicatenatae. The observation that oc- 
casionally the spores were catenulate would also 
make classification into the Brevicatenatae more 
appropriate 

The descriptions of pathogenic Alternaria on ses 
ame from Russia (6). Japan (4). and India (7) all 
indicate the variability in the spore characteristics 
of the causal organism, particularly in regard = to 


itenulation. as was observed n this study Irre 


tic whose variability has been well discussed in the 
literature on Alternaria, the recent reclassification of 
the pathogen from Macrosporium into Alternaria by 
Mohanty and Behera (7) is in accordance with the 
modern concept ot this genus as reviewed by Groves 
and Skolko (2). This concept proposes the retention 
of Alternaria in its traditional sense and the discon- 
tinuance of the use of Macrosporium. Thus on this 
basis and the similarity in quantitative spore charac- 
teristics, the description of A. sesami agrees well with 
the Alternaria cultivars studied by the writer. 

The variable and unstable nature of Alternaria 
pathogens is well known. That this Alternaria dis- 
ease complex of sesame was found to be caused by 
a number of cultural variants is therefore as ex- 
pected. In spite of the number of cultivars produc- 
ing this disease complex, no pathogenic specializa- 
tion was found. However. the isolates differed 
markedly in virulence, a condition that would require 
consideration in any controlled studies with this 
pathogen, such as screening sesame strains for re- 
sistance. In such resistance testing. period in the 
moisture chamber would also be important in the 
detection of different levels of resistance. 

Venezuela 51 is currently used as a source of 
{/ternaria resistance. This study demonstrated that 
the resistance of Venezuela 51 can be overcome by 
artificial inoculation. Likewise. it would be expected 
that if epiphytotic conditions in the field were sufh- 
ciently severe, Venezuela 51 would become heavily 
infected. Such was found to be true in 1958 on test 
plots at Tallahassee, Florida (personal communica- 
tion from Dr. C. A. Thomas). Venezuela 51 and 
several closely related sesame strains were infected 
almost as severely as any of the relatively suscepti- 
ble strains. Supplemental greenhouse tests provided 
evidence that leaf spot infection and consequent de- 
foliation even at periods shortly before natural leaf 
drop. can markedly reduce seed yield. Thus. pro- 
vided environmental conditions were not too favor- 
able for the development of the pathogen. this re- 


he valuable 


sistance, even though intermediate, would 
in reducing yield loss in spite of some infection. 
Since inoculation conditions too severe could readily 
eliminate the highest resistance presently available. 
the utilization in a screening program of the differ 
ent levels of pathogenicity as determined in_ this 
study. or severity of inoculation, would enable sepa- 
ration of the levels of resistance. Regulation of 
other variables such as plant age. inoculum age and 
concentration, and temperature should help increase 
the precision of such a test Crops Research Divi- 
sion. U. S. Department of Agriculture, Beltsville. 
Maryland. 


LITERATURE CITED 


1. Andrus, C. F. 1941. Preparation of inoculum with a 
mechanical liquehier Phytopathology 7 36-567 

2 Groves. J. W.. and A. J. Skolko. 1944. Notes on 
seed-borne fungi. I] Alternaria. Can. J. Research 22 Se 


C: 217-218 





304 


3. Henning, R. G., and | 
of existent e of physio ogic I 
Disease Reptr. 3 98.308 


4. Kawamura, FE. 1931. New 


L. Fungi (Nippon Fungo 

5. Kinman, M. L., and 
status of sesame 
16: 24-27. 


6. Kvashnina, Mme 


the survey of diseases of m« 


in North Caucasus Bu 


EFFEC 


Accepted tor pub itor \ 
acknowled the 


gratefully 


Grogan, University of ¢ 


The percentage ot ge 
siphe cichoracearun (lett 
growth of germ 
18°¢ The 
growth on 
10 °¢ 


and and the maxin 


period the most rapid get 


8 and 25°¢ 


nation ot conidia ry iT 
range of UO 15-—1.65 mn 
25 and 30°C). Germina 


Moist ire 


_ 


conidia occurred at 25 
A humid 
inhibited 


itmosphers aot 


dew 


J. Alex 


breeding in 


minimun ten 
lettuce Lactu 


VPD 


germination ay 
appeared to ly mos 


PHY TOPATHOLOGY 


inder 1959 k 
Alternaria 


vidence 
solani. Plant 
Fungi on Sesamum indicum 
1(2): 26-29 

4. Martin. 1954. Present 


nited States. Agron. J 


i soc.) 


1928 Preliminary report of 
licinal and industrial plants 
Caucasian Plant Prot 


rs Ol} 


THE LETTUC!I 


on of conidia of Er 


e strain was highest and 


iveelia was most rapid at 


perature for infection and 
sativa was between 6 

iw 2y Over a 24-h1 
ition occurred between 
resses giving the best germi 
to lie in the verv narrow 


95.6-98.2 


RH between 

if a small percentage ol 
YPD (0.1 RH at 25°¢ 
VPD (100 RH 

t of mil 


f pmer ot 


powde ry 


iffected by temperature 





Atmospheric moisture er. influenced the rapid 
itv of disease development lisease severity 
Powdery mildew I ted ettuce i ( 
sativa | . Incited y & hora ! 1) 
ex Meérat. ippeare l ed States i t 
1951 (¥. 10 (Lonseque | le was kr ‘ int 
recently about the epipt e cycle, | t range 
distribution. and sources < e (6. 8.9 Son 
environmental factors -east levelopment 
were studied ind et} \ Deslar « 
in 1954. The present wi ever. felt that ore 
detailed study was ne I ronmental ictors 
affecting the fungus f lerstanding { the 
ecology and epiphytol this powdery mildew 
This paper presents t laboratory studies 
on temperature ind att is they yo 
germination. infectior nd t { lettuce str 


ot E. 


cle horae edi 


Observations and experimental results. ffect of 


temperature on germir 


work in the laboratory « 
of conidia was influence 
temperature moisture 
age of conidia nd phy 
host on which the spores 


taken from detached lett 


, | 
/ Preliminary 
{ t the vel ito! 
factors othe! th I 
S ri gern tor 
matt mn ; thy 
| 1 ed Spores “ t 
‘ iT (,reat | ikKes 


PEMPERATURE 





Vol. 50 


Stat. 4: 30-46. (Russian with German (Abstr. 
in Rev. Appl. Mycol. 7: 763-764. 1928). 
7. Mohanty, N. N., and B. C. 


(Sesamum orientale L.) 
(Kawamura) n. 


summary.) 


Behera. 1958. 
caused = by 


India 


Blight of 
Alternaria 
27/12): 


=e salt 
sesami comb, Current Sei. 
492-493. 

8. Neergaard, P. 1945. Danish species of Alternaria and 
ste mphylium; taxonomy, parasitism, 
cance. Einar Munksgaard, Copenhagen, 


9. Thomas, C, A. 


economik al 
Denmark, 
1959. Control of pre-emergence damp- 


signih.- 


ing-off and two leaf spot diseases of sesame by seed treat- 
ment, Phytopathology 918): 461-463 
AND MOISTURE STRESS ON 
POWDERY MILDEW FUNGUS 
Schnathorst 
floated on distilled water in Petri plates, or from 


12°C. walk-in 


in the refrigerator 


otted 


| refrigerator, 
Relative humidity 


plants kept in a 
(RH) 


was OU;,, 


The infec ted leaves in both Cases had rec eived about 
100 ft-c of illumination at the leaf surface. Spores 
were sampled from colonies 10-14 days old trom 
detached-leaf culture and 21-28 days old from the 


potted plants. In any given experiment. a 300-spore 


sample Was microscopically observed before inocula- 
tion to determine if there were any germinated conidia. 
Only samples with ungerminated conidia were used 
10 ce of distilled 
Petri dishes. The 


ind the dishes pl iced 


Glass slides were elevated above 


water by two !,¥-in. glass rods in 


slides were dusted with conidia 
in incubators at 
The 


was also studied 


Various 


effec t ot 


temperatures (+0.5°( for 


18 hours. temperature on conidial 


germination in detached-leaf culture 


in Petri dishes. Celloidin strippings (2) were taken 
from lettuce leaves (var. Great Lakes) 48 hours after 
mon ulation. and the spores were st iined with cotton 


blue in lactophenol hefore observation 


In the majority of the experiments, percentage of 
vermination was greater on detached leaves than on 
vlass slide S. The temperature range allowing fermi 
nation was about the same with both = substrates 
minimut > optimum. 18°: and maximum, 54°¢ 
Fis. 3}. These results agree closely with those of 
Deslandes (3). The stimulation of germination on 
leaves was similar to that reported by Longree (4 
in work with powdery mildew of rose. She suggested 
that microclimatic differences near the surface of the 


leaf might be responsible for germination diffe 


between glass slides and rose leaves in detached-leaf 
culture. or that some stimulant peculiar to the leaf 
surface was responsible for a higher percentage of 
germination there. This possibility was studied, and 


its relationship to the development of lettuce powdery 


mildew will be discussed in a later paper on micro- 


| 


climat 
The lettuces powdery mildew organism has been ob- 


served to overwinter in the conidial stage on old 


It was not 
this 


lettuce plants in the Salinas Vallev (5. 6 


known. however. whether spores could survive in 


test 


therefore performed to 


wav every vear. \ was 
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Fig. 1.—A) P ge of ger t por dew conidia on glass slides and on detached leaves 
i lifferent tempe! ires fter 46 hours I uba Eacl point of the glass-siide gr iph represents an average 
of 1800 | s, whereas each point ot le ched gral represents ar vel e ot DOO spores, B) Length ol 
g < 1 D f glass slides flere! emperatures fter 48 hours of incul Fach 
point s graph represents a rag 1 OO ger t : 
ete t effect of prolonged temperature several microscope slides elevated above 10 c ot 
0 hie tv o onidia Deslandes ) reported distilled water in Petri dishes The cover glasses 
that subjecting conidia of this pathogen te —10°C for were dusted with spores, placed in incubators at vari- 
24 hours 1 not affect rminability. In the present ous temperatures, and removed after different intervals 
study < res were ~ ected to a constant 5° 4 Oo wer a 7-day period Spores were stained with 05% 
glass slides suspended in Petri dishes e 10 ce of — cotton blue in lactophenol for immediate killing and 
distill vater. Samples of conidia were taken eve! ibservation The following temperatures were main- 
24 “ ra riod of 168 } rs vern itor tained 6. 13. 18. 21. 25. and 30° Maximum germi- 
perce ces were ete! ned atter ¢ <a ple Was nation at a given temperature, as indicated by the last 
iT ed 18 hours at 18°C and 10 RH. Petr point plotted for temperature in Fig. 2, was de- 
fishes g elass slides dusted 1 new termined by iveraging ii] germination percentages 
formed vere ited ( 1 100 on . . 
Table 1.—Percentag: f germinatior f conidia of 
RH { f hour | ’ ' R ' F 
‘ ) = iid] eu = ics i™ ettuce powdery n aew n g ss slides ter i 1s periods 
Table . ved that 3 f the | were sti 2 peratures 
viable fter a 168-ho exposure to A [his test 
Exposure 
shiows ft t midia the powdery lew i lettuce perat ge nation after per lc stat hres.) 
ca sul e the est ’ d tions . ) wee rl ( 24 1 72 On 120 14 168 
the Salinas \V \ ere te erat S rely go lye 
, 24 } 3 
iow ) ¢ . : 
2 } ) OO ( 62 
| , t, ‘ perature rats it } hguy . ige oft 200 por After expo 
; et 53°C. for per is indicated sf re re oved 
Cor Vas ~0) studied Se I ‘ t o 
| ( and iba I 148 hours bef ntage of 
rid | <sFS ‘ red " “ te to i P 
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Fig. 2.) Percentage of germination of conidia of lettuces 
powdery mildew T las stic different tempel tures 
after different periods, Each point on this graph throug! 
the 10-hour period is an average of 600 spores in 3 repli 
cations, whereas points from 12 hours t > davs are an 
average of 400 spores in 2 re " I 


occurring after the point of no increase had hee 


reached during the 7-day incubation period 

The percentage of germination during the first 24 
hours increased about as rapidly at S os wt Zo 
(Fig. 2). Germination occurred in 3 hours at 21 and 
25°C. and in 4 hours at 18 ¢ After 24 hours, the 


percentage of germination imnere ised more rapidly at 
13 and at 18° than at 21 and 25°C. and after 48 hour- 


the percentage of germination was about equal at 13 


and 18°C. The rapidity of germination was consid 
erably slower at 6 it which temperature maximum 
germination was not reached until the fifth dav. Per 
centage of germination was lowest at 30 ilthough 


rate of germination was taster than at 6 ¢ 


Efiect of temperature on growth The effect of 
temperature on growth of the organism was detet 
mined by measurements of germ-tube elongation on 
vlass slides atter 1 L8-hour ! ibation eriod it 6 

| 
13, 18, 21. 25. and 30*°¢ | iddition, the effect. of 


temperature on. the development of the whole colony 


was studied by examination of celloidin strippings (2) 
from detached-leaf cultures incubated at 5. 10. 15. 18 


21. 24. 28. 30. and 32° 


The curve for the growt rate of germ tubes Kig 
1-B) and increase in colony diameter followed the 
curve for germination verv closely Fig. 1-A) except 
that there was no growth beyond the primary germ 
tube stage on detached leaves at 5 and 28° ¢ Phe 
optimum temperature tor rowth of germ tubes on 
glass slides and detached leaves and myvyeelia on 
detached leaves was 18°¢ Lrermination infection 


growth, and sporulation proceeded normally, but at 


different rates. within the range of 10—-28°¢ These 
data are in agreement with those reported by Des 
, 


landes (3). At most. only lf of the erminated 


spores infected detached lettu leaves 





Effects of motsture stress on germination of conidia. 

\ 20-unit Warburg apparatus (Precision Scientific 
Co.) was used to study the effects of moisture stress 
on conidial germination. The 15-ce-capacity reaction 
vessels with a single side-arm were filled with 5 ce 
of humidity-regulating solutions composed of sulfuric 
cid and redistilled water. Stevens’ tables (11) were 
used as a guide in making the humidity-regulating 
solutions Small glass slivers dusted with conidia 
were attached to the side-arm stoppel! (2) by means 


of Vaspar (parafin and vaseline) and inserted into 


the side arm. The water bath was maintained at 
25+0.1°¢ Spore germination was tested in duplicate 
at the following approximate RH: <0.1. 4. 9. 25. 48, 
86. 93. and 100°. Since the germination of various 


spore lots was variable, fresh spores were germinated 
it 18°C and 10067 RH in Petri dishes as a control in 
order to determine the germination potential of a 
viven spore lot. The glass slivers containing the 
conidia were removed from the side arms of the War. 
burg reaction vessels after 24 hours. and germination 
percentages were determined. 

Moisture conditions are expressed both as ©, RH 
and as moisture stress (mm of vapor pressure deficit, 
VPD). VPD has been shown to be more precise than 
RH as a measure of moisture stress (1, 2. 11). but in 


either case the temperature should always be given 





(2). VPD ean be determined from psychrometric 
readings. In this study it was calculated by the 
formula VPD (] RH)E, where E is the vapor 
pressure at saturation at a given temperature and 
RH is the relative humiditv (11). VPD changes if 
100 ~ 
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Fig. 3.—-Percentage of germination of conidia of lettuce 

powdery mildew at diflerent moisture stresses at 25°C after 

24 hours of incubation. Each point on this graph is an 


average of 200 spores in 2 replications. Percentage of 
germination was calculated as the percentage of germina- 
tion of the control conidia, incubated at 18 ¢ nd 100% 
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temperature changes, even when RH remains constant. 

Deslandes (3) reported that high RH (85°) was 
essential for conidial germination, infection, mycelial 
growth. and sporulation of the lettuce powdery mildew 
fungus. 

Moisture stress markedly influenced the percentage 
of conidia that germinated. but germination percent 
age was small under conditions of severe moisture 
stress (Fig. 3). Germination decreased rapidly be- 
low 15 mm VPD at 25°C (93% RH) 
germination occurred below 13 mm VPD (48°; RH) 


However. 


at a low but constant percentage (Fig } Germ 
tubes that formed below 86° RH at 25°C (3.6 mm 
VPD) were abnormally short and somewhat thicker 


than those of spores germinated under control con 
ditions I8°C and 100% RH) Most spores sub- 
jected to a RH lower than 86°7 (3.6 mm VPD) 
shriveled and did not germinate. The lower germina- 


tion percentage at 100°, RH than at 93° RH was 
probably due to condensation of moisture. This phe- 


nomenon has been reported previously for other 


powdery mildews (2. 4, 12. 13). 
{ series of high RH (85. 


100°) was studied for more accurate determination 


93.2. 95.6, 98.2. and 


of the critical range of moisture stress for germina- 
tion. Several temperatures (25. 27. and 30°C) were 
tested to compare effects on the percentage of germi 
nation of similar moisture stresses at different tem 
peratures. Tests were performed in duplicate in the 
Warburg apparatus. As a control, germination tests 
were made at 18°C and 100° RH in Petri dishes 

In every case condensation of moisture at 100°, RH 
reduced germination. Percentage of germination was 
higher than that of the control at 25°C and 1.10 mm 
VPD (95.6 RH}. as high as that of the control at 
25°C at beth 0.45 and 1.65 mm VPD (98.2 and 93.2° 
RH. respectively). but less than that of the control at 
25°C and 3.5 mm VPD (85.7% RH. Fig. 4 Germi 
nation at 27°C was as good as that of the control at 
0.51 mm VPD (98.2%, RH). but dropped sharply 
helow this point. Percentage of germination at 30 
was highest at 0.60 mm VPD (98.2% RH). 


These data show that percentage of germination of 


the conidia of this powdery mildew. in contrast. to 
that of some other powdery mildews, is affected ad 
versely by moisture stress. Condensation of moisture 
is also inhibitory At the temperatures tested, mois- 


ture stresses giving the best germination ippeared to 

lie in the very narrow range of 0.4°-1.65 mm VPD 
Discussion and conclusions... Thy optimal tempera 

ture for germination and growth of the lettuce pow 


dery mildew fungus is near the average temperature 


18°C) where the disease is the most severe in the 
Salinas Valley (5). Since average temperatures are 
lower in the Salinas Valley than in some other lettuce 
growing regions of California. temperature may be a 
factor limiting the severity of the disease in other 
ireas The appearance of powdery mildew north and 


south of the Salinas Valley is correlated with the 


build Ip ot the disease in the Salinas Valley in that 


the primary source of ino tlum for fections in other 
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areas appears to be the Salinas area (6, 9). Con- 
sequently, wind direction and velocity may also be 
important in determining the distribution of this 
disease (5. 6). 

These studies show that conidia of this fungus are 
capable of surviving temperatures much lower than 
those occurring in the Salinas Valley during the 
winter. Even though the perfect stage has been shown 
to play the major role in the overwintering of this 
parasite (6) it is apparent from observations (6) and 
evidence on temperature relations obtained in this 
study that the fungus can overwinter in the asexual 
stage. The importance of the asexual stage as the 
primary source of inoculum for the spring and sum- 
mer crops appears to depend on the prevalence ol 
overwintering lettuce plants with mildew infections 
at the time when the young lettuce becomes suse ep- 
tible (7). 

The Salinas Valley is characterized by a higher RH 
and lower VPD than most lettuce-growing regions in 
California. Tests on lettuce plants in greenhouse and 
laboratory (RH 60 


ment of the fungus at favorable temperatures is poor 


or lower) showed that develop- 


if moisture stress (VPD) is high. This appears to 
be caused by reduced germination of conidia and not 
by decreased growth of mycelia or failure of the 
fungus to produce spores. If VPD is low the per 
centage of germination of conidia is high and the 
disease is much more severe, because of greater den 
sity of mildew growth. Atmospheric moisture, thus, 
does not appear to determine the presence or absence 
of the disease under conditions found in California 
lettuce-growing areas. but markedly influences the 


rapidity of development and severity of the disease. 
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Fig. 4. Percentage f germination of conidia of lettuce 
powdery mildew t different moisture stresses at different 
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Germination was calculated as percentage of the germina 
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It appears, however, that temperature is of more lt appears from the present study and the studies 
importance than VPD in dete ning the ecology ot of others (2, 4, 12, 13) that powdery mildews fall 
this disease. into 3 categories in regard to the effects of atmos. 

In these studies, the maxin percentage of germi- pheric moisture on conidial germination. These cate- 
nation of conidia was reache in 2 days at optimal ol vories are as follows: 1) powdery mildews that show 
near optimal temperatures owever. germination usu little or no response to atmospheric moisture condi- 
ally continued Lor >—4 days at optim il ten peratures tions, 2) powdery mildews that germinate best at high 
in other experiments e.g control treatment lable RH. but ure capable ot some germination at very low 
1). Atmospheric moisture levels favorable for a high RH. and 3) powdery mildews that germinate only at 
percentage of conidial geri ition exist for about high RH. Since conidial germination of most if not 
12-14 hours (about 8:00 p.m.—8:00 a.m.) each day in ill powdery mildews is inhibited by condensation of 
the Salinas Valley (5 Therefore. establishment of moisture, this condition is not taken into account in 
the disease would appear to be markedly influenced the above categories The lettuce powdery mildew 
Vv temperature aurin ravorabl itis unLus Tallis in 0 le second Category, epartment of 
by tem] t | f fall to tl 1 cat Depart t of 
pheric moisture Plant Pathology, University of California, Davis. 
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WILD SOURCES OF BLLEBERRY STUNT VIRUS IN NEW JERSEY 
M. T. Hutchinson, A. C. Goheen. and E. H. Varney 


Research Specialist, Department In 1942 Wilcox deseribed stunt of cultivated blue- 
ew Jersey Agricultural Experiment “a i berries, Vaccintum corymbosum 1... and showed that 
ologist. Crops Research Division, ARS . f _— Pp . 

- the disease was graft-transmissible (11). Tomlinson 


» New rsey Agricultural Experiment et al (10) found that the virus was transmitted to 


healthy blueberries by a mixed colony if leafhoppers. 


estigations of Crops Researel 7 n, Hutchinson (5) and Maramorosch (7) later showed 
nd the New sev Agricultura x . 2 eee 
ind Jer r sis that Scaphytopius magdalensis Prov. is the principal 
Paper of t Journa Series New . 

il Experiment Station, Rutgers Univer vector, ; 

‘versity of New Jersev. New Brunswick Although Wileox (11) did not say that stunt affected 

ication November 16, 1959 wild FV. corymbosum near blueberry plantings in 


New Jersey. stunt was later so observed within a mile 


Sti VIVIARY P ‘ 
, of cultivated fields (4). Some believed that) stunt 


ated that blueberry) stunt is wide was brought into New Jersey in seedlings grown. at 
the native population of Faccinium Washington, D. C.. and that the virus spread to wild 
areas of New Jersey “gare was also plants from cultivated fields (4). However, observa- 
d V. corvmbosun itrococcul ; : 
wild & anes : * tion by the senior author of stunt-like symptoms on 
um throughout the range of these . ) . 
wild J}. corymbosum in the Pocono Mountains of 
lersey The virus Was transmitted . . - 
northeastern) Pennsylvania in 1950) suggested that 


from wild species to ¢ iltivated | corymbosum vat as 

Jersey by grafting. and to Vinca rosea by doddet stunt is an indigenous disease. Stevens (9) as early 
Cuscuta subinclusa. The widespread distribution of — as 1926 re ported a wild blueberry with virus-like symp- 
stunt in wild species of FV. nium in New Jersey toms 

suggested that the virus is indigenous and was spread In 1924 Stevens (8) remarked that “With the blue- 
by its vector into the first « ited blueberry feld- berry. which is just now coming into cultivation. we 


feel that we have an opportunity perhaps unique in 
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Table 1.—Transmission of stunt virus f: ild plant 
Jersey 
Number of 
Species plants Indicator 
tested tested plan 
V. atrococe 5 Jersey 
Jersey 
V. r / ! 6 Jersey 
Jersey 
l inca 
J ne Jersey 
Jersey 
4s a } lersey 
l inca 


plants tested by | or more of 


highbush blueberry, x 


Virus was found in all 


\ cultivated 


irlety of 


our time, for studying the progress of diseases in a 


native wild plant as it is brought under cultivation.” 


first cultivated blueberries has been 
detail (2) Phe 


paper presents evidence that stunt probably originated 


The origin of the 


described in considerable present 


in wild blueberries and Is indigenous to New Jersey. 
\ preliminary report has been published (6). 
\ characteristic 


corymbosum is a 


Symptoms. iltivated 
wild | 
along the 


LF.G.H 


the mid-rib and 


symptom on ¢ 


and vellowing of the leaves 


margins and between lateral veins (Fig. 


Normal 
lateral 


green is venerally reiained ilong 


veins ind affected leaves are 


often cupped and reduced in size. Chlorotic areas 


generally turn a brilliant red in early fall. and this 


color is distinctive 
fall color 


but ire mucn reduc ¢ d In Vigor 


until the development of normal 


ition, Diseased plants live for many years, 


Branches may continue 


to set some fruit, but the berries remain small and of 


poo! quality If a diseased plant is cut back to the 
ground. the new growth is weak and stunted. Branches 
are twiggy in appearance as a result of shortened 


ind the growth of normally dormant buds. 


know Re 


“ome “ure 


internodes 


So far as it Is all cultivated varieties are sus 


ceptible, but severely affected than 


others Phe 


more 


Rancocas variety. for example, seldom 


shows definite ipparently 


normal vields 


symptoms and produces 


Porr.. |. atrococcum Hel- 
l.. are in general like 
affected 
may be limited to a 
Watersoaked areas 
inding le 


lans plants 


Svmptoms on | 3 ace 


ler. and |. stamineum those tor 


highbush blueberrv. On severely leaves of | 


vacillans, normal <mall 


ureen 


portion alon 1 midrib. have 
rved in the 


of | racillans and | 


been obs spring on the ex] ives 


sfamineum J 


are often severely stunted and have been found less 


than 3 in. high. with tiny leaves and a compact growth 
habit (1 A.B Healthy plants are normally 6-18 


in. high. Infected 


wild plants ot y. at cocceum, J 


stamineum, and | raculans generally set less frui 


than do infected wild plants of FV. cor 
Methods. Although at 


least 10 lace nium species 


srow wild in New Jersev. |. corvmbosum. V. vacillans 
I. at oOcoceuni, and j sfamineum Were thie only ones 


included in the survey for stunt conducted in 1952-56 


J mstrale Small ai 
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ot \ i Ne \“ Br inswick. New 


cinlum species growing near 


Method of Number of transmissions 


Obtained 


t transmission Attempted 
Chip budding 10 > 
Whip grafting 9 6 
Chip budding 14 7 
Whip grafting 10 ( 

rosea Dodder 5 2 
Chip budding 2 I 
Whip grafting 8 2 
VW hip gcraiting 8 2 

7osea Dodder ri } 


cor ymbos d 


the transmission techniques 


and /. 


Mackenz. and V. augusti- 


distinguished from |}. corymbesum vacillans, 


respectively; . caesariense 
folium 
and J 
Biekn 


of the state. | 


Ait. have shown no recognizable symptoms; 
Michx. and FV. 
only in the 
and J 
stamineum appears limited to 
Ne Ww 
ippears uncommon in northern New Jersey. 
Phe diploid }. vacillans and the tetraploid | 


( onside rable 


myrtilloides brittonti Porter ex 


appear to occur northwest corner 


corynmbosum vacllans occur 
throughout the state, | 
central and northern Jersey, and }. atrococcum 

corym 
result of 
1). The latter is particularly 
hest 


distributed in 


show variation as the 


ho sum 


extensive hybridization 


variable. |. vacillans proved to be the survey 
New 
Jersey than the other species and shows very distinct 
\.B.D.) a small 
(compared with 3-12 ft. for 


plant. for it is far more widely 


symptoms of stunt (Fig. ] since it ts 


plant only 6-18 in. tall 


J ° corymbosum } many plants could ue seen at a 


glance. Clones extend over considerable areas by 


means of underground rhizomes, and stunt symptoms 
therefore often appeared in patches, making detection 
incidence in V. vacillans populations 
hybrids with V. 
satisfactory symptoms, 


detectable 


Disease 
could he 


augustifolium 


easiel 


only approximated, for 


rarely show 


plants in burned-over areas show no easily 


symptoms on the first growth, and the size of each 
clone cannot be readily determined 
Most al the survey locations were 1-5 miles from 


Phe 


from 


cultivated blueberry plantings northernmost 


locations were at least 70 miles commercial 
plantings. and separated from them by open farmlands 
ind metropolitan areas 


The survey for blueberry stunt in wild plants was 


hased on visual symptoms To be certain that those 
symptoms were actually caused by the stunt virus, 


by budding and grafting, 
about 30 
principal commercial plantings, to 
the cultivated 


transmission tests were made 


from representative wild bushes growing 


miles north of the 


healthy plants of the Jersey variety of 


highbush blueberry Transmission tests were also 


rosed oe by 
Dur. & Hilg. 


transmission are 


from diseased wild bushes to Vinca 
dodder. ¢ 
Results of the 


in Table 1. The 


Variety irom 


made 


means of iscuta subinclusa 


Results. studies 
virus transmitted to the 


wild 


-uUulmm irized 
cultivated 


spec ies 


Jersey hlueberry 
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appeared to be stunt so far as could he determined 
from symptoms. Grafted plants showed the character- 
istic chlorosis of the leaves, reduction in leaf. size. 
stunting. and secondary branching. 

The symptoms produced in Vinca by virus from wild 
blueberries appeared identical with those in Fined in- 
fected by means of dodder from a known source of 
stunt in cultivated blueberry. Infected plants were 
also compared with stunt-infected } inca plants in L. O. 
Kunkel’s collection of 
Rockefeller Institute for Medical Research, New York, 
N. Y¥. In Finca the 


vellows-type virus. The leaves were pale green and 


yellows-type viruses at the 
virus was distinct from any other 


marked with patches or transverse bands of dark 
green. Leaf size was not markedly reduced. Flowers 
of infected plants were smaller and fewer than those 
of healthy plants. but virescence did not occur. 

The survey disclosed 17 affected plants of VF. atro 
coccum at 5 locations. 57 plants of |. corymbosum at 
20 locations, 
and over 3000 plants of I. 


Diseased plants of the last species were found at 


55 plants of T. stamineum at 8 locations, 


vacillans at 55 locations 


almost all locations surveyed. Locations in New Jersey 
where plants showed stunt symptoms are given in 


Fig. 2. 


wild blueberries or the incidence of stunt are not 


Actual distribution and relative abundance of 


shown. but the virus obviously is widespread in the 
wild blueberry population. 

Discussion. The fact that stunt is widespread in 
wild blueberries and coincides with large populations 
of the insect vector strongly suggests that the virus 
is indigenous to New Jersey. It is believed that stunt 
in wild blueberries was previously overlooked because 
of its supposed origin outside New Jersey. because of 
poor symptom expression in wild highbush blueberry. 
and because symptoms expressed by |. vacillans and 
other species of wild blueberries were not recognized. 

The leafhopper vector, Scaphytopius magdalensis, 
was collected at 18 locations in New Jersey through- 


5) has 


out the areas surveyed for stunt. Hutchinson 
shown that the vector will feed and reproduce on JF. 
coryvmbosum and JV. vacillans and that the vector 
strongly prefers a shaded environment to an open one 
This latter tendency precludes long flights and reduces 
the possibility of wind dispersal. It seems improbable 
that stunt spread throughout the state in the 40 years 
ultivated, for 


spread throughout a small field may take as long as 


during which blueberries have been 
> vears (3). 
Since the entire wild blueberry population appears 


to be a reservoir of stunt virus. isolation of new blue- 


berry plantings from presently cultivated fields is not 
+ 

Fig. 1. Sympotoms produced by stunt virus: A, B) Dis 
eased | acillans showing proliferation ind reduced leat 
size, compared with C) normal growth. D) Infected J 
vaciilans showing characteristic marg | chlorosis and 
cupping of leaves and lack of fruit ympared with E) 
normal growth F.G.H) wig and leaves iltivated J 
corymbosun var. Atlantic showing cl rosis along leaf 
margins and between lateral veins. and cupping of leaves 
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Fig. 2. Map of New Jersey indicating locations where 
one or more wild species of Vaccinium have been observed 
with symptoms of blueberry stunt. The enclosed area shows 
the region in which highbush blueberries are grown com 
mercially, The cross marks the location where stunt was 
first observed, and the 3 open circles indicate the only 


locations surveyed where no infected plants were observed. 


enough to ensure freedom from stunt, as previously 
supposed. Leafhopper control, and possibly destruc- 
tion of native blueberries in the vicinity of commer- 
cial plantings, should be practiced by all growers. 
Crops Research Division, ARS, U.S.D.A.. and New 
Jersey Agricutural Experiment Station, New Bruns- 
wick. 
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SUMMARY 


Viruses obtained from late-breaking potatoes and 
Ladino clover with phyllody were compared in China 
aster, potato, Ladino clover, tomato, and Nicotiana rust- 
ica and found to be identical. Since this virus produced 
aster vellows symptoms in these hosts and was trans- 
mitted by the aster leafhopper it was considered to be 
a member of the aster yellows virus group. The virus 
was successfully transmitted to 15 of 24 plant species 
tested. Although the symptoms produced by this virus 
resembled those of the aster yellows virus in tomato, 
in Jimson weed they resembled those of the tomatoe 
big bud virus. Vine systems of the late-breaking iso- 
late in potato closely resembled those described for 
purple-top wilt caused by either the aster vellows or 
tomato big bud viruses. Infection in potatoes in cen 
tral Oregon occurred primarily during the first 2 weeks 
of July and the last 2 weeks of August. Hair-sprout 
was consistently associated with tubers from late- 
breaking potato plants, whereas tuber perpetuation of 
the disease was erratic. Incidence of the late-breaking 
disease in the field was closely correlated with the 
acreage of Ladino clover in the problem area. 





Introduction... [yn 1946 a disease of potatoes ( Sol- 
anum tuberosum 1...) new to Oregon appeared In most 
fields of Netted Gem. Burbank. and White Rose. A 
study of the disease by Milbrath and English (27) 
resulted in its characterization and application of the 
name “late-breaking virus disease” of potatoes. In 
1952 this disease became epiphytotic in central Oregon. 
where 40-50% of the plants in several fields became 
infected, compared with a high of 3°07 in 1946. This 
paper reports the results of a study to determine the 
cause of this severe outbreak and to obtain additional 
basic information on this virus. 

Review of the literature._-Table 1 summarizes the 
findings of various workers on viruses causing purple- 
top wilt and similar diseases of potato with respect to 


vectors, certain host plants, and the effects on potato, 
According to Milbrath and English (27), symptom 
expression of the late-breaking virus in potato sug- 
gested a relationship to the viruses that cause purple- 


top wilt (3). yellow-top (5). witches’ broom (42), 
apical leaf-roll (3), haywire (10), and = bunch-top 
(22). Epps (4) and Younkin (43) demonstrated 
conclusively that the aster yellows virus was a cause 
of potato purple-top in the United States. Folsom (5) 
concluded that yellow-top was closely related to aster 
vellows but Kunkel (18) was unable to transmit 
vellow-top with the aster leafhopper. Vacrosteles 
fascifrons Stal, and showed that beet (Beta vulgaris 
L..) was susceptible to the virus though immune to 
aster yellows. MacLeod (22) reported that bunch-top 
virus resembled purple-top wilt in potatoes but more 
closely resembled tomato big bud virus in’ temato 
(Lycopersicon esculentum Mill.). The tuber-perpetu- 
ated phase of the bunch-top virus in potato closely re- 
sembled the haywire virus disease described by Goss 
(10). Reeently, Webb and Sehultz (41) reported 
tomato big bud symptoms on tomato grafted with 
material from haywire-diseased potatoes. Though most 
reports of purple-top in the United States have been 
ascribed to the aster yellows virus, purple-top wilt in 
Washington was attributed to the tomato big bud virus 
by Menzies (24). In 1954 Norris (28) showed that 
purple-top wilt of potato in Australia was caused by 
the tomato big bud virus. More recently Helms (12) 
showed that at least one strain of alfalfa witches’ 
broom virus is identical to the tomato big bud virus. 
She has also shown that this virus produces a “green- 
ing” of the flowers of China aster (Calistephus chinen- 
STS (5) Nees). which indicates re | possible close rela- 
tionship to the aster yellows virus. The stolbur disease 
in central Europe and the Crimea was originally con- 
sidered identical to the tomato big bud disease as de- 
scribed in Australia (26). In 1916 Sukhov and Vovk 
reported that the stolbur virus in Russia caused a dis- 
ease of potatoes with symptoms identical to those 
caused by the aster yellows virus in the United States. 
\ccording to Blattny et al (2) Sukhov and Vovk later 
differentiated the stolbur virus into “northern” and 
“southern” stolbur, differing from each other as well 
as from the Australian tomato big bud virus. Neither 
the tomato big bud virus nor northern stolbur virus 
caused a wilt of solanaceous plants, whereas the south- 
ern stolbur virus typically caused such a wilt. North- 
ern stolbur was also known to occur north of the range 
of Hyalesthes obsoletus Sign., the vector for the south- 
ern stolbur virus, Blattny et al (2) found that 
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Table 1. 


Vector 


Virus and reference 


Aster vellows New York strain (16 VW. tascitrons 
Aster vellows, New York strain (4, 43) WV 


fascilrons 


Aster vellows, California strain WV. fascifrons & 21 
if 44. 35. 360) other spp. 
Mtato apical leatroll (3 . fascifrons 
ta a} 
Potato witches’ broom (8, 42) Ophiola flavopicta 
Tomato big bud (12. 13, 28) Orosius argentatus 


Southern tomato stolbur (2, 32, 37) 


Northern tomato stolbur (2, 37, 38) Vacrosteles sp.f 
Potato late breaking (27, 29, ,0) VW. fascitrons 
Beet curly top (9, 33) Circuliter tenellus 
Cranberry false blossom (19) Euscelis striatulus 
Potato bunch-top (22) None known 
Potato haywire (10, 22, 41) None known 
Potato vellow top (5, 18) None known 
Potato rosette (14) None known 
Potato purple dwarf (31) None known 

yes; no; VU no information; = errauic; 


{phrodes bicinctus Schrk. was also a vector of the 
southern stolbur virus. Valenta (38) considered the 
northern stolbur virus identical to the potato witches’ 
broom virus and suggested elimination of the name 
“northern stolbur” to avoid confusion. More recently 
Valenta (39) has isolated four strains of the stolbur 
virus as well as two other viruses, Crimean vellows 
ind clover phyllody. In plant cross-protection tests 
he found that four strains of potato witches’ broom 
virus did not protect against each other, the stolbut 


virus, or Crimean yellows virus. An_ interference 
phenomenon occurred in which symptoms of a potato 
witches’ broom strain were completely suppressed by a 
strain of stolbur virus and by Crimean yellows. In 
these instances the witches’ broom virus could not be 
reisolated. The clover phyllody virus did not protect 
against Crimean vellows in these experiments. Wright 

12) reported that the virus from one of 13° sources 
broom from western Canada pro- 
Fukushi et al (8) 
Ophiola 
Ishihara was a vector of the potato witches’ 


Kunkel (19) indicated that 


symptoms of the cranberry false-blossom virus on a 


ot potato witches’ 
duced big bud symptoms on tomato 
recently demonstrated that the leafhopper 
favopicta 


broom virus in Japan. 


number of hosts suggested a close relationship to the 
tomato big bud virus. Strains of the beet curly top 
virus produce on potato a wide range of symptoms, 
many of which approach those of purple-top wilt and 
mav have been confused with it (9, 25) 

Materials and methods.—The late-breaking virus 
used in these studies was obtained from 3 sources: 1) 


» 


naturally infected potatoes, 2) Ladino clover (Tri 


folium repens L.) with phyllody, and 3) viruliferous 
aster leafhoppers collected in Ladino clover and potato 
helds 

The aster leafhoppers used in these studies were 
colonized in the vreenhouse from leafhoppers colle ted 


from Ladino clever in central Oregon and from a 


Findings of various workers on viruses causing 


Hya é sthes obsoletu ‘ 
{ phrodes bicinctus 
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purple-top wilt of potato and similar diseases 


In potato 


Tuber- Produces Produces 
Transmission to" perpet- spindle vascular 
Aster Legume Potato uated sprouts necrosis 
+ 0 
0 
0 4 
0 0 
0 0 
+ 
4 0 0 0 
+ » > 
0 0 
0 0 + + ; + 
0 0 n r 
0 0 
2 through second generation. 


colony forwarded by Dr. J. H. Freitag, University of 
California, Berkeley. 
Non-viruliferous aster leafhoppers were reared on 


(Hordeum 


which are immune to the virus 


Sacramento barley vulgare LL.) or rye 
(Secale cereale L.), 
(1). Both male and female leafhoppers were caged 
on the plants with 8-in. cuboid cages. 

The plants used in the transmission studies, grown 
in No. 10 cans, were inoculated in the 2-6-leaf stage, 
depending on the species, 

For each transmission experiment non-viruliferous 
leafhoppers were transferred from rye or barley to a 
virus source plant for 3-7 days of acquisition feeding, 
and then transferred to other young rye or barley 
plants for 10 days before being placed on the test 
plants. Ten leaf hoppers were then placed on each 
test plant for 3-10 days, and transferred to successive 
test plants with an aspirator as long as they survived. 
After each transmission test the plant was dusted 
with 5° malathion, S-(1.2-dicarbethoxyethyl )-O,0-di- 
methyl dithiophosphate. After one day in the head- 
house these plants were removed to a screened green- 
house that was fumigated weekly with tetraethyl pyro- 
phosphate. Under these conditions there were no 
accidental transmissions to young aster plants main- 
tained in the greenhouse as controls for the duration 
of the experiments. 

In graft-transmission experiments, either side or 
whip grafts were used. The grafts were bound with 
Parafilm. and the plants kept in a moist chamber for 


about 6 days before being placed on the greenhouse 


bench. 
Results.—Comparison of viruses from potato and 
clover.—Preliminary work (30) had shown that the 


late-breaking virus disease of potatoes was closely 
associated with a virus causing phyllody of Ladino 


clover. This relationship was tested by a comparison 


of symptoms produced in 5 species of plants by the 
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Table 2. I 


' 


Original 
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Comparison of symptoms induced* by viruses from late-breaking potatoes and Ladino clover with phyllody 


Symptoms produced in: 


Ladino Vicotiana 


source Aster Potato clover Tomato rustica 
LBV potato A) LBV Phyllody A) A) 
Phyllody Ladino \) LBV Phyllody \) A) 

All inoculations were made by means of the aster leafhopper. 

\) aster vellows virus symptoms 

LBV late-breaking virus symptoms 
virus from late-breaking potato plants and from Ladino — recently described and pictured by Halisky et al (11). 
clover with phyllody (Table 2). The late-breaking  Jimson weed. though considered by Kunkel (15) to 
potatoes were grafted to Nicotiana rustica 1... from be immune to the New York aster yellows virus, is 


which virus-free aster leafhoppers acquired the virus 
for transmission im these experiments. Aster leaf- 
hoppers were also used to transmit the virus found in 
At least 3 of 5 test plants of 


each species became infected with the virus from each 


the Ladino clover plants. 


source. 

This test confirmed the earlier findings (30) that 
the virus causing the late-breaking disease of potatoes 
was identical to the virus causing a disease of Ladino 
clover characterized by severe stunting. proliferation 
of leaves, reddening of the leaflet margins. and phyl- 
lody. Since this virus produced symptoms of aster 
yellows in China aster (Callistephus chinensis (L.) 
Nees). tomato (Lycopersicon esculentum Mill.). and 
\. rustica L. and could be transmitted by the aster 
leafhopper. it was considered a member of the aster 
yellows virus group. 

Although the 


symptoms produced in aster and \. rustica by the late 


Host-range study.—1) Susceptibility. 
breaking virus clearly illustrated a close relationship 
to aster yellows, transmission of the virus to Ladino 
clover was a possible point of differentiation. The 
only previously reported transmission of an aster yel- 
lows virus to legumes was by Frazier and Severin (6). 
Following a preliminary report of transmission of the 
Amen 
reported a phyllody 


late-breaking virus to clover by Raymer and 
(30). Webb and Schultz (40 
condition of Ladino clover in Maine caused by trans- 
mission of an aster yellows virus to clover. More 
recently Halisky et al (11) reported the effects of the 


aster vellows virus on various 


Trifolium species in 
California. 

For clarification of the relationship of the late-break 
ing isolate to other strains of the aster vellows virus 
and to similar viruses. a limited host-range study was 
made (Table 5) Insusceptible species were Ine luded 
in Table 3 only when leafhoppers from the same colony 
successfully transmitted the virus to aster plants in the 
same experiment, 


) 


2) Symptoms. The svn ptoms induced by the late 


breaking isolate on aster. dandelion, plantain. and 

tomato were identical to those described by Kunkel 

(15, 16, 17) for the aster yellows virus. The symptoms 

on celery resembled those caused by the California 
In the 


sisted of stunting, proliferation of shoots, reddening of 


aster vellows (17) clovers. symptoms con 


of the inflorescence as 


the leaf margins. and phyllody 


susceptible to both potato bunch-top and tomato big 
bud (13, 22). 


isolate of aster yellows in Jimson weed were yellowing 


First symptoms of the late-breaking 


and cessation of growth of the interveinal tissues of 
the youngest leaf while the midrib and lateral vein 
tissue continued to grow. This resulted in a retrorse 
curling of the leaf (Fig. 1-A). 
were much dwarfed, with very short petioles. The 


All subsequent leaves 


plants showed a bunchy-top condition within 5-6 
weeks of inoculation (Fig. 1-B). No flowers developed 
on these plants. These symptoms resemble those pro- 
duced in this host by the tomato big bud virus (13). 

Common mullein, a perennial plant growing along 
the roadside in central Oregon. exhibited extreme 


stunting and yellowing when infected with the late- 


Table 3. Plants tested for susceptibility to the late- 
breaking isolate of the aster yellows virus from = central 
Oregon 
Number infected’ 


Plant tested Scientihe name 


Alfalfa VWedicago sativa L. 0/18 
Alsike clove Trifolium hybridum | 8/20 
Aster Calistephus chinensis 92/117 
(| m Nees 
Bean Phaseolus vulgaris 1. 0/36 
Beet Beta vulgaris L. 0/10 
Celery {pium graveolens 1. 7/39 
var. dulce Pers. 
Cowpea }igna sinensis Endl. 0/18 
Crimson clover Trifolium incarnatum L. 11/12 
Dandelion Taraxacum officinale 5/10 
Weber 
Jimson weed Datura stramonium | 14/15 
Ladino clover Tritolium repens L. 21/30 
Lima bean Phaseolus limnensis Macf. 0/8 
Mullein }erbascum thapsus | 1/5 
Pe pper ( apsicum frutescens | ' 0/12 
Plantain Plantago major | b6 
Potato Solanum tuberosum | 73/218 
Prickly lettuee  Lactuca scariola | 11/11 
Red clover Tritolium pratense e 12/20 
Rustic tobaces Vicotiana rustica L. 1/20 
Scarlet runner Phaseolus coccineus | OO 
bean 
Sow thistle Sonchus arvensis L. 15 
Sov bean Glycine max Mert 0, 12 
Tomato / veoperstcon esculentum 16 20 
Mill. 
Zinnia Zinnia elegans Jacq. 0/18 
Number infected, over the number inoculated Al] 


transmissions were made with the aster leafhoppe r. VWacro 


ste/es fascitrons (Stal). 
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breaking virus in the greenhouse. No such plants 
were found in the field during these studies. 

Kunkel (16) first demonstrated the susceptibility of 
\. rustica L. to the New York aster yellows virus. 
More recently (20) he distinguished between the New 
York and California aster yellows viruses on the basis 
of symptom expression in this host. The California 
strain produced compact clusters of twisted and 


dwarfed leaves on short petioles whereas the New 





Fig. 1.—Effects of the late-breaking isolate of the aster yellows virus on various host plants 


jimson weed. B) Late bunchy-top symptoms in Jimson wee 
, symptoms obtained ecasionally D) 


1 
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York strain produced thin shoots with long internodes. 
Freitag (7) recently demonstrated at least 3 strains 
of aster yellows virus on the basis of symptoms in N. 
“Tulelake” strain 


rustica L. and P. major L. His 


closely resembles the California aster yellows of 
Kunkel and Severin. whereas the “severe” strain re- 
sembles New York aster yellows. 

In studies with the late-breaking virus, the predomi- 


nant symptoms on \. rustica L. were those of the 


A) Early symptoms in 
C) Left and right. usual symptoms in Nicotiana rustic 
The late-breaking disease in potato variety Netted Gem. 
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Table 4. — Trans 
aster vellows virus t 0 


leafhoppe ! 


Variety 


U.S.D.A. #41956 
Burbank 

Early Gem 

Irish ( obbk I 
Katahdin 

Kenn be 

Netted Gem 
Pontiac 

Red Pontiac 


White Rose 


"Number infected. 


*Tulelake”™ type 
symptoms of the ” 
Prickly lettuce, a comn 


In “Crnie 


severe ty 
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ye 
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10 
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6 
29/11 
] 
Ph. 
) 
20/46 
| lated 
t noculate 


ists older plants developed 
we (Fig. ]-¢ 


m annual in the central 


Oregon region, was frequently found infected in the 


field. The distribution of 
lettuce plants in and near 
leled the incidence of the 
severe 


in the potatoes 
gether with proliferation of 


tunt 
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middle of June to the first of September. The plants 
were placed at 25-ft intervals along the north and 
west borders of the field and exposed for two weeks, 
Then a new set of 30 plants was exposed and the 
previous set returned to the greenhouse at Corvallis, 
where they were dusted with malathion at weekly 
intervals until symptoms appeared. As symptoms de- 
veloped they were recorded (Table >) ind the plants 
destroved. 

Potatoes in this field began to show late-breaking 
\ugust. 


delay in symptom expression of 3-4 weeks after intec- 


-ymptoms in the first week in indicating a 


tion. 
Milbrath and 


English (27) demonstrated that tuber perpetuation 


of the late-breaking virus may occur for more than 2 


Tuber perpetuation and hair-sprout. 


venerations but may be very erratic from season to 


season. | uber 


perpetuation has not) been demon- 
strated for purple-top wilt in the eastern United States 
21) though it is a constant feature of apical leafroll 
(3) in Maine. 

In the fall of 1953, 400 tubers from potato plants 
infected with late-breaking virus and the same number 
Table 5. 
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from healthy plants were collected and = stored at 
Corvallis. These tubers were allowed to sprout in 
early spring to check hair-sprout conditions. The 
sprouts were removed and the tubers later planted in 
the field in central Oregon. Hair-sprouts were pro- 
duced by all tubers from late-breaking plants. and by 
no tubers from healthy plants. Tubers from late 
breaking plants produced weak plants that later re 
covered and produced a nearly normal yield of 
potatoes There was no increase of the late-breaking 
disease in potatoes adjacent to this plot, indicating 
that the disease had not spread from these plants 

In 1954 tubers were collected from 100 healthy and 
100 diseased plants and stored through the winter. 
Hair-sprouts were produced by 42 of the 100 tubers 
from diseased plants, and by no tubers from healthy 
plants. Definite late-breaking symptoms developed in 
} of the plants from the 42 hair-sprout tubers, and in 
} of the plants from the 58 diseased tubers that pre 
duced no hat sprouts. Tubers from the 7 diseased 
plants and from 30 randomly selected symptomless 
plants from the diseased block were collected in the 
fall of 1955 and planted in the greenhouse. Only the 
tubers from the 7 diseased plants produced plants with 
All 37 potato plants were 


tested for virus hy grafting to tomato plants. Only 


late-breaking symptoms 


tomato plants grafted with material from the 7 diseased 
potatoes developed symptoms of aster yellows. Thus 
though the disease was definitely tuber-perpetuated in 
some cases. only a small percentage of the tubers from 
diseased plants reproduced the disease. Hair-sprouts 
were consistently associated with tubers from diseased 
plants. but some tubers with normal sprouts also re 


produced the disease 


Field problen The epiphytotic of aster vellows 
virus in central Oregon potatoes during 1952-53 ap 
pears to have heen due to the function of | idine 
clover as a reservoir for the virus. Ladino clover was 
first grown in this area when a 50.000-acre irrigation 
project was completed. in 1946. Because of a good 


seed market. acreage ot Ladino clover nere ised rapid 
ly to a peak of over 21,000 acres by 1951. When the 
| collapsed acreace dropye 1 rapidly to 


seed mat ke 


low ol ipout 1100 acres mn 1954 Very little late 


breaking was seen before 1952. and incidence of the 
disease in potatoes up to that time was probably less 
than 10 though no survevs were made In 1952 
over 50 of the potato plants in many fields became 
infected with late-breaking virus 

\s the wreage of | idino clover later decreased 
the neidence of late-breaking in potatoes ilso de 
creased big » The lag betwee poe ik Ladino 
wreage 195] ind greatest disease i lence (1952 
may represent tae time necessary for spre id of the 
virus within the clover or for the advent of a large 
leafhopper population Aster leafhy ppers were abut 
dant in clover in the spring. and their movement to 
potato fields may have been triggered by ¢ ipping of 
the clover isually done when potatoes were 5-6 
tall Incidence of aster vellows in the clover fields was 


not determined quantitatively. but a high proportion 
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of leafhoppers obtained from these fields were carry- 
ing the aster yellows virus. 

Discussion.—} irus identity——-From these’ experi- 
ments it is apparent that the late-breaking virus should 
be considered a member of the aster yellows virus 
group until a definitive study of strains is completed, 
This clarifies the broad relationships of the late-break- 
ing virus, but the problem arises as to what constitutes 
the “aster vellows virus.” Conceivably, strain § vari- 
ation could account for the differences found between 
ipical leaf-roll, bunch-top, purple-top wilt, haywire, 
yellow-top, tomato big bud, northern and = southern 
stolbur. and late-breaking and similar diseases of 
potato, The viruses that incite these diseases are all 
of the yellows type, and therefore not sap-transmiss- 
ible. None have been purified or photographed with 
the electron microscope, nor has an anti-serum been 
prepared against any of them. Differentiation of these 
viruses is based entirely on symptoms, host range, and 
vector relationships. The symptoms in potato do not 
seem sufhciently distinct to justify retaining them as 
separate viruses on this basis alone. Some differences 
exist in host range, but information is insufficient to 


enable differentiation by this means. Even if all these 


viruses were compared on the same host species, the 
degree of difference in host range necessary to deter- 
mine whether they should hye considered as separate 
viruses rather than strains of existing viruses would 
be arbitrary and subjective. Vector differences within 
this group may be of little value as a criterion since 
Serverin (35) demonstrated that 22 species of leaf 
hoppers and related insects are capable of transmitting 
i California strain of aster yellows. In other parts of 
the world only 6 different insects have been shown to 
be vectors of the viruses involved. 

Despite its rather nebulous nature there are several 
ways of approaching the problem. First, a common 
host range could be selected and tested with the differ 
ent viruses by the various workers throughout the 
world, or all these viruses could be collected in one 


location and compared under one set of conditions. 
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Secondly. the different vectors could be tested for 
Maramorosch 


Vac rosteles 


their ability to transmit these viruses 


(23) recently evidence that 


laevis Ribaut is unable to transmit aster vellows al- 


pre sented 


though this species is morphologically very similar to 
MV. fascifrons Stal, which can transmit the virus. This 
indicates that vector specificity may still be a useful 
criterion. Cross-protection in’ insects and plants as 
recently described by Kunkel (20) 


Valenta (39) is a very promising 


Freitag (7). and 
ipproeach to differ 
which other 
lacking 


As shown in Fig. 2. correlation was 


entiating yellows viruses for types of 


physical and chemical evidence are 
Field proble m. 


marked between incidence of late-breaking in 


(quite 


acreage of | idino clover. Ine ice nee of 


potatoes and 
the virus in Ladino increased from year to year with 
ine reased acreage of ¢ love I produ ing a | irge reservollr 
The other major 


crop grown in the area was grain. The 


of aster yellows in the problem area 
aster leat 
hopper can multiply rapidly on grain and was abun 
dant in these years. Thus. all biological variables were 
synchronized for development of the late-breaking 
epiphytoties in 1952 and 1953. This outbreak indicates 
that disease incidence is proportional to the reservoir 


of virus available as modified by fluetuations in the 


vector population and environment. It also illustrates 
the danger of long-term rotations with a perennial crop 
in which build-up of a virus may occur 

Control. 
a special problem since leafhoppers may infect several 
being killed by 


the crop. A more feasible approach may be to apply 


Control of this disease in potatoes presents 


plants before insecticides applied to 


insecticides to clover fields before emergence of the 


potatoes. Spread from potato to potato within the 


) 


field does not appear to be likely or important, for 2 


reasons: 1) Aster leafhoppers were unable to recover 
the aster yellows virus directly from potatoes in several 
trials. though they could acquire the virus from \ 
rustica L. that had been grafted with material from 
late-breaking potatoes. The only report of direct re 
covery of aster vellows from potato is that of Severin 


(34) with a “long-winged” form of the aster leaf 
hopper. = \t least 1] d ivs | 
time the insect feeds on a source pl int until it is able 


In that time the 


niust elapse from the 


to transmit the virus leafhoppers 


probably leave the first potato field since potato is 


not a preferred host plant. Aster leafhoppers caged 


on potato plants usually start to die in o days. and 
all are dead in 10 days. Thus, the most likely source 
of virus is outside the potato field. and control meas- 


ures must he designed iwccording|y Department af 


Botany and Plant Pathology, Oregon State College. 
Corvallis 
TERATURE CITED 
l. Black. | M. 1941 Fur idence for multiplica 


tion of the aster vellow rus in the aster leafhopper 

Phytopathology 31: 120-135 
2. Blattny, ¢ J. Break, J dena, 

berk, and V. Bojaansky. 1954. Die Ubertra 

burvirus bei Tabak und Tomater nd seine virogeograph 


ischen Beziehungen, Phytopat! 


Rev. Appl. Myeol 6: B7. 195 


Vol. 50 


3. Bonde, R., and E. S. Sehultz, 1953. Purple-top wilt 
and similar diseases of the potato. Maine Agr. Expt. Sta, 
Bull. 511, 30 p. 

1. Epps, W. M. 1942. Purple-top wilt of potato. Ph.D, 
thesis, Cornell Univ., (Abstr.) Rev. Appl. Mycol. 24: 284. 
285. 

5. Folsom, D. 1946. Potato yellowtop and unmottled 
curly-dwarf in Maine. Maine Agr. Expt. Sta. Bull. 446, 
26 p. 

6. Frazier, N. W., and H. H. P. 
host range of California aster yellows. 
650. 


Severin, 1945. W eed- 
Hilgardia 16: 621. 


Freitag, J. H. 1958. Cross-protection tests with three 
strains of the aster vellows virus in host plants and in the 
ister leafhopper. (Abstr.) Phytopathology 48: 393, 

8. Fukushi, T.. E. Shikata, H. Shioda, E. Sekovama, I, 
Tanaka, N. Oshima, and Y. Nishio. 1955, Insect” trans- 
mission of potato witches’ broom in Japan. Proc. Japan 
Acad. 31: 234-2360. (Abstr.) Rev. Appl. Mycol. 35: 483. 
1956. 

9. Giddings, N. . 1954. 
potatoes. Phytopathology 44: 125-128. 

lO. Goss, R. W. 1936. A review of the disease problems 
confronting the Nebraska vrowers of certified seed potatoes, 
Seventeenth Ann. Rept. Nebr. Potato Improvement Assoc. 
6-14. 

ll. Halisky, P. M., J. H. Freitag, B, R. Houston, and 
A. R. Magie. 1958. Occurrence of aster yellows on clovers 
in California. U.S. Dept. Agr. Plant Disease Reptr, 42: 
1342-1347, 

12. Helms, Katie 1957. Witches’ 


Lucerne. | Phe eccurrence of two strains of 


Some studics of curly-top on 


disease of 


he disease 


Australian J. 


broom 


and their relationship lo big bud ot tomate, 
Avr. Research 8: 135-147. 

13. Hill, A. V. 1943. Inseet transmission and host plants 
of virescence of tomato (big bud). J. Council Sei. Ind. 
Research Australia 16: 85-90. 

14. Hutton, E. M.. and C. E. 
a virus disease of the potato in 
Inst. Agr. Sei. 15: 25-31. 

15. Kunkel, L. O. 1930. Transmission of aster vellows to 
the tomate, (Abstr.) Phytopathology 20: 129 

l6. Kunkel, L. O. 1931. Studies on aster vellows in some 
Contribs. ; 


W. Oldaker. 1949. Rosette, 


lasmania. J. Australian 


new host plants. Boyce Thompson Inst. 3: 85- 

17. Kunkel, L. O. 1932. Celery vellows of California not 
identical with the aster yellows of New York. Contribs. 
Boyce Thompson Inst, 4: 405-414. 

18. Kunkel, L. O. 1943. Potato witches’ 
mission by dodder and cure by heat. Proce. Am 
86: 470-475. 

19, Kunkel, L. O. 1945. 
Phytopathology 35: 

20. Kunkel, L. O. 1955 
ol vellows-type 
251-273 

21. Leach, J. G.. and G. F. Bishop. 1946. Purple-top 
wilt (blue stem) of potatoes. West Virginia Univ, Agr. 
Expt. Sta. Bull. 326, 35 p. 

22. MacLeod, D. J. 1954. Aster 
ot potatoes, Am. Potato 3 31: 119-128. 

23. Maramorosch, K, 1958. Studies of aster 
virus transmission by the leafhopper species Macrosteles 
(Stal) and M. laevis ¢(Ribaut) Proc. Tenth 


221-228. 


broom. trans- 
Phil. Soe, 


Studies on cranberry — false 
805-821 


blossom 
Cross-protection between strains 


viruses. Advances in Virus Research 3: 


vellows (purple top! 


vellows 


fasciirons 
Intern. Congr. Entomol. 3: 

24. Menzies, J. D. 1950. Purple-top-type viruses of pota- 
toes in Washington. (Abstr.) Phytopathology 40: 968, 

25. Menzies, J. D., and N. J. Giddings. 1953. Identity 
of potato eurly top and green dwarf, Phytopatholegy 3: 
684-086. 

26. Michailowa. P. VV. 1935 
changes in the tomato incident to development of woodiness 
of the fruit, Phytopathology 25: 539-558. 

®©7. Milbrath, J. A.. and W. H. English. 1949, A late 


Phytopathology 9: 


Pathologico-anatomical 


breaking virus disease of 
163-469. 


potatoe =, 





eae EeENEEEO 











tu 
ins 
gy 

da 
le« 

Th 
da 
nif 
fey 


ot 
hat 
ha 


sO! 


pal 
abl 
pe 
Th 
ma 
nes 


of | 


the 
ava 
ato 





n 


n 


th 














April. 1960 COUCH AND BLOOM: SOLL MOISTURE 


28. Norris, D. O. 1954. Purple-top wilt, a disease of 
potato caused by tomato big-bud virus. Australian J. Agr. 
Resear h 5) 1-8 

29, Raymer, W. B. 1956. Identity and host relations of 
the potato late-breaking virus. (Abstr.) Phytopathology 46 
639. 

30. Raymer, W. B., and C. R. Amen. 1954. An association 
of late-breaking virus in petato with a phyllody condition in 
Ladino clover. (Abstr.) Phytopathology 44: 503. 

31. Sanford, G. B., and S. B. Clay. 1941. Purple dwarf, 
an undescribed potato disease in Alberta, Can. J. Research 
C 19: 68-74. 

32. Savulescu, A.. and |. Pop. 1956. Contributii la 
studiul stolburului in) Rominia. Acad. rep. populare 
Rominia. Bul, stinst 8: 723-737. (Abstr.) Rev. Appl. Mvcol 
IT. PR. 1958. 

33. Severin, H. H. P. 1931. Modes of curly-top  trans- 
beet leafhopper, Euttetix tenellus (Baker). 
Hilgardia 6: 253-276 

34. Severin, H. H. P. 1940. Potato naturally infected 
Phytopathology 1): 1049 


mission by the 


with California aster vellows. 
1051. 


= 


35. Severin, H. H. P. 1945. Evidence of nonspecifi 


transmission of California aster yellows by leafhoppers. 


Hilgardia 17: 23-53 


EFFECTS ON ROOT KNOT NEMATODE 419 


36. Severin, H. H. P.. and F. A. Haasis. 1934. Trans 
mission of California aster yellows to potato by Cicadula 
divisa. Hilgardia 8: 329-335. 

37. Sukhov, K. S.. and A. M. Vovk. 1946. ( Woodiness 
of Solanaceae and the means of combating it.) (All-union 
Scientific Research Institute of the Canning Industry, 32 p., 
10 figs., Moscow, 1946.) (Abstr.) Rev. Appl. Mycol. 27: 
18. 1948. 

38. Valenta, V. 1956. Hexenbesenkrankheit der Kartoffel 
in der Ts hee hoslowakei. ( Beitrag zur Frage des “Nord 
Stolbur”). Biologia Bratislavia Il. 449-456. (Abstr.) Rev. 
Appl. Mycol. 36: 781. 1957. 

39. Valenta, \. 1959. Interference studies with yellows 
type plant viruses. I, Cross-protection tests with European 
viruses. Acta Virologica 3: 65-72 

10. Webb, R. E.. and E. S. Schultz. 1955. Ladino clover 

a possible source of the virus causing purple-top wilt in 
potatoes. U.S. Dept. Agr. Plant Disease Reptr, 39: 300-301. 

11. Webb, R. E.. and E. S. Schultz. 1958. Possible rela 
tion between haywire of potato and big bud of tomato. 
U. S. Dept. Agr. Plant Disease Reptr. 42: 44-47 

12. Wright, N. S. 1954. The witches’ broom virus disease 
ot potatoes Am. Potato J. 31: 159-164. 

13. Younkin, S. G. 1943. Purple-top wilt of potatoes 
caused by the aster vellows virus. Am. Potato J. 20: 177 


183. 


INFLUENCE OF SOIL MOISTURE STRESSES ON THE DEVELOPMENT 
OF THE ROOT KNOT NEMATODE 


Houston B. Couch and James R. Bloom 


Contribution No, 253 of the Department of Botany and 
Plant Pathology, Pennsylvania Agricultural Experiment 
Station. Authorized for publication September 10, 1959, 
as paper No. 2400 in the Journal Series. Accepted for 
publication November 23, 1959, 


st MMARY 


With a split-root technique the root systems of 
Pearson and Rutgers tomato were held at soil mois- 
ture stresses: field capacity (FC) and permanent wilt- 
ing percentage (PWP). About 750 eggs of Melotdo- 
gyne hapla were added to each soil system. After 30 
days. all roots at FC and one-half at PWP were col 
lected and knot counts made per g fresh root weight. 
The remaining roots were held at FC for 30 additional 
davs. On both tomato varieties, knot counts were sig- 
nificantly higher on roots grown at FC. and absent or 
few on roots at PWP. The roots at PWP 30 days and 
FC 30 days showed no significant increase in numbers 
of knots. It is concluded that the eggs of M hapla 
hatch equally well at FC and PWP. but that the 
hatched nemas are unable to migrate at the higher 


soil moisture stress 





The responses of many plant species. and of their 
pathogens. to soil moisture stresses in the readily avail 
able range—field capacity (FC) to permanent wilting 
per entage | PW P 


The phenotypi response of these reactions may hye 


have been shown to be distinctive 


manifested by pronounced alteration of disease prone 
| 


ness of the hosts. variation in the parasitic capabilities 


of the pathogens, or both (2. 3. 6. 8 
The present Investigation was undertaken to study 
the influence of soil moisture stresse in the readily 


available range on the activity of the reot knot nem 


atode { Veloide “vine hapla ( hitwood i! soil ind its 


subsequent) development in tomato (Lycopersicon 
esculentum L.). 

Working with various solutions of organic and inor- 
ganic substances, Wallace (12) found that emergence 
of larvae of the sugar beet nematode (Heterodera 
schachtii Schmidt) was inhibited at concentrations 
producing osmotic pressures of about 15 atmospheres 
(atm). He concluded that “reduction in the rate of 
larval emergence in diffusate at higher concentrations 

is due to an osmotic pressure exerted by dissolved 
salts.” 

In a similar study, Dropkin and Martin (4) found 
that NaCl solutions producing an osmotic pressure 
ipproaching PWP stress (15 atm) also inhibited the 
egg hatch of Meloidogyne spp. and Heterodera 
rostochiensis Wollenweber. Eggs of VW. arenaria (Neal) 
Chitwood. however. developed normally in O37 Na€l 
(15 atms). though the larvae did not emerge until the 
egos were removed to wate! These results were inter 
preted as an indication that the hatchability of the 
nematode species studied was directly related to soil 
moisture stresses. 

Using a less empirical approach to the problem 
Wallace (11. 13) investigated the correlation between 
soil moisture content and soil aeration. and their in 
fluence on larval emergence of the sugar heet nema 
tode. He found that reduction of the porosity of sand 
by the addition of small quantities of clay directly re 
duced larval emergence rates. The motility of nema- 
todes declined as water was removed from pore spaces, 
but egg hatch was not directly affected by moisture 
stress. It was concluded that rate of emergence of 
larvae was related to pore space distribution rather 


than moisture stress 
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Table 1.—Influnce of soil moisture stresses on develop 
ment of the root knot nematode in tomato, 
Knots/g fresh 
lrial" Variety lreatment root weight 
\ Pearsor ¢ 21.9 
PWP 0.5 
Rutgers ke 21.5 
PWP 0.7 
B Pearson Ke 24.9 
PWP 8.0 
Rutgers Ke 5.9 
PWP .6 
\ The root systems of each plant held at their respec 
tive FC and PWP stresses for 30 days from time of inocula 
tion B FC root systems held for 30 days from time of 
inoculation. PWP root systems held for 30 days from time 
of inoculation and then irrigated to FC for 30 days 
"LSD at 5% 10.8; at 1 14 
lo date, a primary problem connected with study- 


ing soil moisture stresses within the readily available 


range has been an inability fo maintain a soil svstem., 
supporting a growing plant, at points below F¢ Che 
most widely used valid technique for a study with 
growing plants has been to vary frequency of irriga- 
tions (3, 9). With this 
extracted to a predetermined point between FC and 
PWR. after which the entire soil svstem is irrigated 


back to FC. This is a valuabl 


permits a duplication of field 


ipproach, soil moisture Is 


technique in that it 


conditions, but if does 


not allow for the more basi consideration of the in 
fluence of continuous soil moisture stress of less than 
FC on the disease proneness of the host, or the para 


sith capabilities of the pathogen 

Utilizing the principle that plant extraction of soil 
moisture is essentially stabilized at a point near PWP 
(10) the split-root technique of Hobbs and Bertram 


son (5) was modified to permit the present study to 


be conducted with living root systems near FC stress 
and at continuous PWP 

Two-compartmented non-porous containers, each 
compartment measuring 7¢&*/*8— en were ised 
Iwenty each of 6-week-old) plants of the varieties 


Rutgers and Pearson were transplanted to the con 
tainers in the following manner On the basis of 
orientation with the long axes of the stems, the root 


> 


systems were divided into equal portions. Cuts 
were then made at the basal ends of the stems, split 
ting them longitudinally for about 25 mm. This pro 
cedure made possible a greater separation of the 2 
root portions of each plant 


One-half of the root system ich plant was then 


transplanted into each side of the 2-compartmented 
container, Each plant was thereby supported by 2 root 
systems: each dependent on a separate irrigation (Fig 
i}. 


The soil used was a Hagerstown Silt Loam, with a 
PWP of 10.10%. as determined bv the use of dwarf 


sunflowers (7), and a moisture equivalent (1) of 
94.5%. The moisture equivalent determination was 


through the courtesy of Dr. R. M. Hagan, Depart 
ment of Irrigation of the Universitv of California at 


Davis. 


Vol. 50 


At the outset, 2 total weight calculations were made 
for the plant-soil-container systems. One determination 
gave the total weight with both sections irrigated to 
FC: the other allowed for one root system to he held 
near FC and the other at PWP. Weight requirements 
were periodically adjusted to allow for plant growth. 

The soil systems of both compartments of the con- 
tainers were held near FC by frequent irrigations un- 
til the reots had permeated the soil of the individual 
containers. Then one root system was allowed to ex- 
tract to PWP while the other was maintained near FC 
stress. 

With the soil supporting the individual root. sys- 
tems of each plant at their respective moisture stresses 
(FC and PWP), 
Inoculum was prepared by shredding fresh tomato 
roots heavily infected with M. hapla. With a 9-mm 


inoculations were made as follows: 


cork borer. a core was taken from the center of each 
individual compartment to a depth of 45 mm. Five g 
of inoculum, containing about 750 eggs, was tamped 
into each hole and covered with the original soil plug. 
fo slow evaporation from the soil surface, the PWP 
side of each double container was covered with peat 
moss. 

\fter inoculation, the plants were grown in a green- 
house at about 24-28°C. Irrigation of the PWP side 
of each double container was withheld. while the FC 
section was held near FC by frequent waterings to the 


predetet mined weight. 





a i 
6 wie 7, ae Wa ' 
47 x n \ 
A » \ “™ 
Pod 4 
A 
\ 
- mS \ 
AT ¢ \ 
Kh) 
ns ef & ~ 
Ts 4 14 nad 
Cc - a] Way 
x 
eer YY 
y f ~ 


>> 





ANAT 
= 


AAAS 


SSMS 





SLA TEA 


SEER SEAS EEE Rhee 
XE ANEAESAVA EES VEEN SELES ERE RO 


f 
: 

elie 
| ee 


SAVES 








SAYS 


Fig. 1.—Split root technique used in investigation. One 
root system held at continuous PWP by withholding irriga- 
tions; contemporary root system maintained near FC by 


frequent irrigations, 
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Thirty days after inoculation, the first root knot in- 
Each variety was divided 
Both root 
members of 1 group were harvested and rated (Trial 
4). With the second group, only the FC root systems 


cidence ratings were made. 


into two 10-plant groups. systems of the 


were rated, and the intact PWP sections were irrigated 
to FC. held near this moisture stress for an additional 
3) days. and then harvested and rated (Trial B). 

from the root systems by first 


Soil was removed 


soaking, and then rinsing with a gentle flow of tap 


water, Disease incidence was recorded as the numbet 
of macroscopically discernible knots per g fresh weight 
of the individual root systems. All data were = sub- 
pec ted to analysis of variance. 

For both trials. the root systems of both varieties 
grown at FC from the time of inoculation contained 
a significantly greater number of knots than the root 
systems held at continuous PWP. Knot count for the 
root systems grown 30 days at PWP and then 30 days 
at FC (Trial B) showed an increase over the PWP 
group in Trial A, but not significantly so (Table 1). 

Discussion.._As_ evidenced by the = significantly 
higher number of knots on roots grown at FC, the 
influence of soil moisture stress at the extremes of the 
readily available range VW. hapla 

Contrary to Dropkin and Martin (4), 


however. high soil moisture stress did not inhibit egg 


on development of 


is very distinet 


hatch, but rather retarded migration of hatched nemas 
appreciably. This relation is evidenced by the fact that 


the PWP series of our 


Irial B showed no significant 


increase in knot count over the PWP series of Trial 
A. thereby illustrating that the bulk of the egg hatch 
had occurred during the initial 30-day PWP > stress 


period, 
In light of the 


findings (11. 


results and of Wallace's 
13) that moisture stress does not affect 


present 


the hatchabilitv of eggs ol the evst-forming specie s. 
Heterodera 


hatched nematode, it is our conclusion that soil mois 


schachtu, but rather the motility of the 


ture in the readily available range plays an important 


role il the post hatching phases ot development ot 


parasitic nematodes, though not in the developmental 
ind during hatching. 


stages bye lore 


The split-root technique described, although not a 
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complete answer to the problem of studying the in- 


fluence of soil moisture stresses in the readily avail- 


able range in the presence of intact and living root 
systems, should have many valuable applications in 


root disease investigations.—Department of Botany 


and Plant Pathology, The Pennsylvania State Univer- 


Park. 


sitv. University 


LITERATURE CITED 


l. Briggs, L. J.. and J. W. McLane. 1911. Moisture 
equivalent determinations and their application. Proc. Am. 
Soc. Agron. 2: 138-147, 

2. Couch, H. B.. and J, R. Bloom. 1959. 
nutrition, pH, and soil moisture on the development of 
dollar spot. (Abstr.) Phytopathology 49: 537. 
3. Cour h. H. b.. and z. R. Bloom. 1958. Influenc ec ol soil 


moisture, pH, and nutrition on the alteration of disease 


Influe nee ot 


proneness in plants, Trans. N. Y. Acad. Sci, 20 (Ser ID: 
432-437. 
1. Dropkin, V. H., and G. C. Martin, 1957. The inhibi- 


tion of hatching of nematode eggs under moisture stress. 


(Abstr.) Phytopathology 47: 519. 
>. Hobbs, J. A., and R. B. Bertramson. 1949. Boron up 
take by plants as influenced by soil moisture. Soil Soc. 


Am. Pro 14: 257-26] 
6. Hungerford, C. W. 1922. The relation of soil moisture 


ind soil temperature to bunt infection in wheat. Phyto 


pathology 12: 337-352 
7. Kramer, P. J. 1949. Plant and soil water relationships. 
MeGraw-Hill, N.Y 47 op 
8. Purdy, L. H., and E. L. 
environmental factors on the 
in the Pacific Northwest I. 


Kendrick. 1957. 


development of wheat bunt 


Influence of 


Effect of soil moisture and soil 


temperature on spore germination. Phytopathology 47: 591.- 
94 

9. Veilimeyer, F. J. 1927. Some factors affecting the 
rrigation requirements of deciduous orchards, Hilgardia 2: 


] 5 9R0 


10. Veihmever, F. J ind A, H. Hendrickson, 1950. Soil 
moisture in relation to plant growth, 7n Ann. Rev, Plant 
Physiol., Vol. I: 285-304. 

ll. Wallace, H. R. 1956. Soil aeration and the 
gence of larvae from evysts of the beet eelworm, Heterodera 
schachtii Schm. Ann. Appl. Biol. 44: 57-96. 

12. Wallace. H. R. 1956. The emergence of larvae from 


eysts of the beet eelworm Heterodera schachtii Schmidt, in 


emer 


queous solutions of organic and inorganic substances, Ann. 
Appl. Biol. 44: 274-282 

13. Wallace, H, R. 1955 The 
from evysts of the beet eelworm, 


Ann. Appl. Biol. 43: 477-484 


influence of soil moisture 
on the emergence of larvar 
Heterodera schachtii Schmidt 








PHY TOPATHOLOGICAL NOTES 


GALL INDUCTION BY MELOIDOGYNE 
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Veloidogyne incognita incognita (Kofoid & White). 
the southern root knot nematode, has been the object 
of many scientific studies, yet few observations have 
been made on the living nematode (1, 4). In this in 
vestigation, in which live nematodes were observed 
with a microscope, we established a) the behavior pat 
tern of the second-stage larvae, b) that certain sugars 
promote the movement of the larvae to the host root 
and c) that gall formation frequently starts before the 


nematode has entered the host 


VW. incognita incognita larvae were obtained by the 
following procedure koe sacs were shaken for 4 min- 
utes in a test tube with a few ml of 10°, Purex (a 
commercial bleach containing 5.25 NaOCl y 
this broke up the sacs and surface-sterilized the eggs 
The suspension was then poured into a tube containing 
50 ml sterile water. The eggs that settled out in about 
25 minutes were drawn off throug! i tap at the bottom 


of the tube. and transferred into 10 volumes of triple 


strength Heller's solution adjusted to pH 6.5 and 


containing 0.1 mW chelated iron 4 Three or four 
days later, larvae started to emerge from the eggs 
With a dental pulp file individual larvae were placed 
near the root tips of tomato (variety Kokomo) seed 
lings growing aseptically in Petri dishes. Each dish 
contained one plant and about 35 ml of | igar me 

dium (White's minerals (6 idjusted to pH 6 con 
taining 0.1 mW chelated iron): in some experiments 
this medium was supplemented with 0.1-0.5 cello 
biose or sucrose. The seedlings were allowed to grow 
on these plates 1-2 days before any nematodes were 
added. These seedlings were originally obtained from 


filter paper in Petri dishes 


seed germinated on 

One larva was placed from the tip of eacl 
seedling. and an examination was made immediately 
to ensure that only one rva and no ¢ = had been 
transferred. When placed 3 m from tomato roo 
(variety Kokomo. seeds kindl ipplied by ASGROW 
of New Haven. Conn thie rvae reached the root in 
about 45 minutes. Direct observation showed that the 


larvae were usually attracted to the terminal em of the 


' 


roots. though occasior vy thev were attracted to the 


vreement with those of 


second ¢m This findir 


most investigators, thoug! ect disagreement with 
that oft \ 1esel ri wits | mot tips to be repe lle nt 





to larvae. Wieser used excised roots to study attractive. 
ness, and wounding effects may account for his findings, 
The inability of short excised root tips to grow in 
Wieser’s experiments may also account for the sup. 
posed repellency of the tips. since attractiveness of 
the roots to larvae is related to the latter's growth. 
We found no indications that the root tips of intact 
tomato seedlings are repellent. 

After reaching the root, the larva fed and moved 
along the root for 12-24 hours. During the latter part 
of this period the larva would locate an area of 
preference, where it would feed for another 12-24 
hours. This area marked the future entry point into 
the root. In this period. the larva, immobile and 
closely appressed against the root. is almost  indis- 
tinguishable from the root. Entrance into the host soon 
followed. More than 3 hours were taken for the larva 
to move its body into the root; the rest of the process 
was completed in less than half an hour. 

It has been assumed that gall formation does not 
occur until the larva has entered the root. and_ fre- 
quently gall formation does not start until a day later, 
But numerous times gall formation was observed to 
begin before the nematode had completely entered 
the reot: and in a few instances gall formation was 
seen without any nematode entrance (Fig. 1). In each 
of the latter cases a larva had been feeding at the 
site of the gall for some hours before moving away. 


Galls commonly continue to grow for at least 3 davs 


. 7 : : 
Fig. Il. Gall formed by a nematode in a tomate root 


without the nematode entering thre 
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alter the larva has entered the root. but nematode-free 
galls develop within a day and remain quite small. The 
above evidence supports previous reports that the larva 
secretes material(s) while feeding that induce gall 
formation. 

V. incognita incognita larvae placed in the proximity 
of mustard (Brassica nigra) roots growing in plain 
agar medium were not attracted to the seedlings. 
Instead they wandered about aimlessly. sometimes 
passing over the roots but only rarely feeding: it 
appeared that they could not locate the roots. However, 
when sucrose or cellobiose was incorporated into the 
medium, the nematodes traveled directly to the roots, 
fed. and entered the host. Almost all the larvae entered 
the mustard roots growing on a medium containing 
sucrose or cellobiose;: fewer than 4°, entered the roots 
growing on plain medium. Gall formation was common 
among the former plants and absent among the latter 
Possible explanations for the above action of sucrose 
and cellobiose are that a) sugars may induce mustard 
plants to excrete an attractant, b) the sugars counter 
act a substance(s) that prevents the nematode from 
locating the host. and c) the larvae utilize the sugars 
to overcome such a substance.—Department of Plant 


Pathology. University of Nebraska. Lincoln 
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CLONES OF RED CLOVER RESISTANT TO FOUR 
ISOLATES OF BEAN YELLOW MOSATC VIRUS 


Stephen Diachun and Lawrence Henson 


[he investigation reported is in connection with a proje 
of the Kentucky Agricultural Experiment Station and is 
published with approval of the Director 





Bean yellow mosaic virus is probably the most com 
mon virus of red clover in Kentucky. Under field 


conditions, symptoms from plant to plant may vary 
| 


conside rably. hecause of genetic differences among the 


plants, even within a varietv (1), and because of dif 


ferences in the virus (3). Because differences among 


plants do occur, there is hope of selecting resistant 


breeding stock. However. precautions must 


plants 


he taken. because a plant selected for resistance to one 


isolate of the virus mav be susceptible to another 
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isolate. For example, clone KyC101 was found to be 
resistant to 2 isolates but susceptible to 2 other isolates 
It is hoped that 


plants resistant to all strains of the virus can be found. 


with which it was inoculated later 


The purpose of this note is to report 1) ten clones 
of red clover resistant to 4 isolates of bean yellow 
mosaic virus, 2) reaction of 45 other clones to these 
isolates. >) suggested possible uses tor some ot these 
clones, 

Several hundred clones of red clover were made and 


hy cutting young shoots from vigorous 


maintained 
healthy seedlings, mostly of the variety Kenland. The 
cuttings were kept in the greenhouse in tap water in 
beakers or glasses until roots developed, usually 10-14 
days. and were then potted in steamed soil in clay pots. 
Usually there was no difficulty in establishing rooted 
cuttings in this simple manner, but soft rot occasionally 


destroved the cuttings before roots developed In hot 


summer weather, the unrooted cuttings were kept 
covered with wax paper or polyethylene plastic film 
Table 1 lists reactions of 55 selected clones to 4 
distinct isolates of bean yellow mosaic virus. The 
Paput | Svinptom reaction of » selected clones of 


Kenland red clover to 4 isolates of bean vellow mosai 
is from red clover 
Symptoms induced by isolate 


( lone 204-] 263 266 1? 


KyC4-1l, AyvC43, KyC4-18 MV \l \l \l 

KyC4-43, KyC7, KyC8-18 

KyC19, Kv€23, KyC36 

KyCll, Av€25-2 \l \I \I () 

KvC8-ll. KvC1l6. KvC4l M \i 0 0) 

K vC8-17 \I 0) \I () 

Ky lol 0 0) \I \I 

18. Kv€28-4 \I 0 0 0) 

\l New M \l 
\ \l Nex New 
\l \l Nex ) 

KyC4-2 Mi& Nec M \I ) 
M& Nec M& Nec Ne \l 
\ New Ne Nev 
\ 


KyC4-8, KvC25-1f New New ) 

Kv 103 ) New Ne Nex 
KvC8-5 Ne New Vl Ml 

Kyv€42,. KyClo+l Ni N () ) 

Kv€2. Kv€6-6. KvC40-1. Ne 0) 0 ) 

KyvC6l 

Kv(40-2. Ky | Ne \l \I M 
KyvC71 Ne NI VE& Nec M 
KyCl4 New \ Ml 0 

Kv€22, Ky€40 Ne Ml 0 0 

KyvC2-3 Ni () \l ) 

K yC25-7 Nev (0) 0 \l 


v 


kK yf 25 
Kvy€25-19 ( (0) (0) New 
KvC25-]11l, KyC€2i ( 0) ) 
KvC28-2, KvC28-3 

KyC102, KyC104, 

KvyC104-2. KvC104 

Kv€104-8. Kv€105 


\I system ottle or vein vellowing noderate 
ere. Ne wal necrotic spotting with or without 
svstemic necrosis, or svysten necrosis without observed 
if necrotic spots Mo& Nee nbination of svstemi 
ttle or vein vellowing and systemic vein necrosis, 0 no 
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original isolate used was virus isolate 204-1, considered 
typical of the virus common in naturally infected red 
clover plants in central Kentucky. Isolate 263 was 
detected in a mottled plant of clone KyC71-8, which 
develops necrotic-spotting with isolate 204-1, and 
isolate 427 in a mottled plant of Pennscott. Isolate 266 
was recovered from a mottled plant of clone KyC101. 
in which isolate 204-1 does not cause symptoms. All 
| isolates were first observed in and isolated from 
naturally infected red clover. 

Inoculations were made by rubbing 3 voung car- 
borundum-dusted leaves of each of 3 plants of each 
clone with a glass spatula dipped in inoculum  pre- 
pared by crushing in .OLM sodium = sulfite young 
mottled leaves of infected plants of Vicia faba L.., 
Trifolium incarnatum L., or T. pratense L.. Inoculated 
leaves were briefly rinsed 2—5 minutes after inocula- 
tion, and some were dried with blotting paper. Clones 
that showed no symptoms were reinoculated at least 
twice. Plants were kept under observation for at least 
6 weeks after inoculation, All inoculations were made 
in a greenhouse. In Table 1, the reactions are listed 
as M, systemic mottle or vein yellowing. mild, mod- 
erate, or severe; Nec, local necrotic-spotting with o1 
without systemic necrosis, or systemic necrosis without 
observed local necrotic spots; M and Nec. combination 
of systemic mottle or vein yellowing and systemic vein 
necrosis: O. no symptoms 

The table does not distinguish between mild. mod- 
\lso, the 
listing in Table 1 does not distinguish between necroti: 


erate, and severe symptoms that occurred 


reacting clones that became readily invaded by the 
virus and those in which the virus was localized. but 
there are striking differences in this respect. For 
example, plants of clones KyC6, KyC14, and KyC71-8 
were usually invaded systemically, whereas plants of 
KyC40 and KyC40-1 usually were not (2). 

The table shows that in general the clones mottled 
by virus 204-1 were also mottled by the other virus 
isolates. Clones that were necrotic-spotting with virus 
204-1 were also necrotic-spotting with other isolates. 
Clones that showed no symptoms when inoculated with 
isolate 204-1 did not develop symptoms when inocu 
lated with the other isolates. Some very striking excep- 
tions occurred. 

At least 2 of the clones (KyC25-9 and KvC25-19) 
listed as necrotic were for a considerable time con- 
sidered to belong to the symptomless group: it is quite 
possible that some of the clones listed as symptomless 
also belong to the necrotic group. Perhaps some clones 
that produce only a few or no local necrotic spots 
become systemically necrotic slowly and infrequently. 

Because red clover can be propagated clonally with 
out very much difficulty, and individual clones differ 
in their reaction to bean yellow mosaic virus, several 
practical uses resulted. Some necrotic-spotting clones 
have promise as breeding stocks for development of 
lines of red clover resistant to at least some strains 
of bean yellow mosaic virus (2). The resistant clones 
now reported may also be useful as breeding stock 
Local-lesion clones were selected that are useful as 
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assay plants (2). Two clones proved useful in pro. 


tection tests for identification of strains or isolates 
of the virus (3). Progeny from crosses between selected 
clones provided information on the inheritance of 
reaction to the virus. Additional uses are developing, 
Some clones may be useful in maintaining cultures of 
virus isolates with reduced danger of contamination: 
for example, isolate 204-1 can be carried in clone 
KyCl18. and isolate 263 in clone Ky€22. 
selected indicator clones might be used to detect new 


Properly 


or different isolates of the virus. By observing symp- 
toms that develop in groups of selected indicator clones 
set out in clover fields, it may be possible to estimate 
the prevalence of various isolates or strains of bean 
vellow mosaic virus in different locations. This would 
be much more convenient than the rather laborious 
procedure of making isolations and inoculations by 
hand. Uther uses may be possible-—Department of 
(Agronomy. University of Kentucky, Lexington. 
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The toxin of Helminthosporium victoriae, one of the 
most potent and most specific known, has been isolated 
and found to he a polypeptide complex (2). When 
subjected to mild alkali treatment the toxin is inae- 
tivated and broken down into two components (3): 
1) a pentapeptide. which on hydrolysis yields amino 
acids tentatively identified as aspartic acid, glutamie 
acid. glycine, valine, and one of the leucines: and 
2) a new base that has been given the trivial name 
“victoxinine.” Victoxinine is a= trievelic secondary 
amine containing a single double bond. It has the 
empirical formula C,;Hs,NO. The single oxygen atom 
appears to be in an ether linkage, and the single 
nitrogen atom, located close to the double bend, is in 
the form of a secondary amine. The labile linkage 
between victoxinine and the peptide appears to  in- 
volve the amino groups of both victoxinine and the 
peptide, It is more stable than an electrostatic linkage 
since cleavage in the presence of sodium bicarbonate 
is not instantaneous. Unfortunately, further studies 
of the structure of the toxin are complicated by the 
difheulty of obtaining enough of the biologically active 
material to permit extensive chemical investigations. 
Many isolates of H. victoriae have been studied over 
Most produced little or no 


the past several vears. 
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toxin in culture. When certain of these culture filtrates 
containing little or no toxin were examined, they 
were found to contain appreciable quantities of vis 
toxinine. The finding that this material is present in 
a free state in metabolism solutions of poor or non 
toxin-producing isolates of H. victoriae provides a 
readily available source of this substance for chemical 
and biological studies. The present paper outlines the 
procedure used in isolating free victoxinine directly 
from a culture filtrate and comparing its toxicity with 
the intact toxin 

Experimental methods and results.—Culture _ fil- 
trate of H. victoriae, assaying less than 1:2000 (pro- 


duced and assayed as previously (2 


described ). Was 
evapo! ited from 50 to 5 liters in vacuo below 45°C in 


Methanol in 


equal volume was stirred into the solution. and the 


a laree capacity circulating evaporator 


mixture was placed at 5°C for 48 hours. The precipi 


} 


tated material was then removed by filtration at 5 °¢ 


washed with cold 50°67 methanol. and discarded. The 
filtrate was concentrated tn vacuo below 45°C to re 
move methanol. The resulting solution was clarified 
hy stirring with 5 ¢@ Celite. cooled to 5°C. and filtered. 

\ saturated aqueous solution of mercuri chloride 
was added to the filtrate until precipitation was com 
plete. The precipitate was removed by centrifugation. 
and washed by resuspending in 1\ HCI and recentri- 
tugineg Phe mereuric chloride complex was decom 
posed by suspending in 100 ml \ HCI and saturating 
with hydrogen sulfide. The precipitated mercuric sul 
fide was removed by filtration, washed with 2*25 ml 
of \ HCl and discarded. The combined filtrate and 
washings were adjusted to pH 8.6 with 1OV NaOH. at 
which point the solution became opalescent from sepa 
ration of victoxinine from solution 

This mixture was extracted three times with 50 ml 
diethyl ether to remove the victoxinine. The ether 
solution was evaporated in vacuo The residue was 
dissolved in 15 ml \V HCL A saturated solution of 
mercuric chloride was added dropwise. causing a 
white erystalline precipitate to form. The precipitate 
was then removed by filtration, washed with 10 ml \ 
HC]. suspended in 15 ml V HCI, and decomposed with 
iwdrogen sulfide After removal of the 
sulfide, the filtrate was evaporated to dryness in vacuo 
and dried in vacuo over solid sodium hydroxide. The 


mercurk 


viscous liquid resulting finally solidified and crystal- 
lized when treated with diethyl ether. The tan-colored. 


] 
Sil 


ghtly hygroscopic crystals were removed by de 
canting the supernatant liquid. and were dissolved in 
20 ml of absolute ethanol Diethyl ether was slowly 
idded to this solution, held at 30°C. until it became 
slightly opalescent. After remaining at room tempera 
ture for a few minutes, the opalescent solution was 
seeded with a crystal of pure victoxinine hydrochloride 
ind scratched with a fine glass rod. Crvystallizatior 
began at once in the form of fine colorless needles 
After the mixture had remained overnight at 4°C to 
ensure comple ess of crvstallization. the mother 
liquor was decanted and the crystals washed with cold 


ether and dried in vacuo. The vield was 220 mg. The 
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50 liters of original culture filtrate, which assayed less 
than 1:2000, would have produced less than 5 mg of 
the intact toxin. 

\fter recrystallization from ethanol ether the hydro- 
chloride melted at 172-173°¢ 
this melting point occurred when a sample was mixed 


and no depression of 


with pure victoxinine hydrochloride previously isolated 
from the Helminthosporium toxin. The two samples 
showed identical infrared absorption spectra. 


Toxicity of victoxinine., Tested as previously de- 


scribed (2). victoxinine hydrochloride completely in- 
hibited the growth of oat seedlings at a concen- 
tration of 2.5107>* molar (75 pg/ml). a toxicity of 
the same order as that of fusaric acid and lycomaras- 
min. The Helminthosporium toxin is about 7500 times 
- toxic as victoxinine on a weight basis for suscepti 
ble oat species. Both Helminthosporium toxin-resistant 
Clinton) and Helminthosporium — toxin-susceptible 
Park) oat varieties were equally sensitive to vie- 
toxinine 


When 0.1 
! 


solutions the toxicity to both varieties was increased 


ethanol was added to the test 


tenfold. Controls showed no toxicity until the concen- 
tration of ethanol alone was raised to 1' Gaumann 
1) showed a similar synergistic effect between alco- 
hol and fusarie acid in tomato cuttings 

lhe finding that victoxinine may be isolated directly 
from culture filtrates of poor or non-toxin-producing 
isolates of H. victoriae and readily crystallized as the 
hydrochloride provides a readily available source of 
this new toxic base for chemical and biological studies. 


Phe Rockefeller Institute. New York City 
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Digitalis lanata and D. purpurea plants. artificially 
inoculated with a spore suspension of Colletotrichum 
fuscum Laub.. show a sudden foliar wilt after incuba- 
tion for 6-7 days. Initial symptom expression—a 
limited number of water-soaked leaf lesions and wilted 
leaf edges—-occurs after 5 days, and intense wilt of 


the entire leaf ensues from the sixth day after inocu- 


lation. Complete collapse of all leaves follows within 
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24 hours, and the plant ire dead by the 8th or 9th 
day. This series of vents ygoests that ¢ fuscum 


might be producing a 
To test this possibility a ture (Von Arx strain 


of the pathogen obtained at Baarn, Netherlands. and 


2 sporulating cultures isolated by the author trom 
seedlings of D. lanata and 17 purea were examined 


\ modified Richards solution 


(100-ml quantities) was inoculated with spore suspen 


for toxin production 


sions of the above cultures nd incubated at 27°C on 


a rotary shaker. Toxin production was detected with a 


bioassay developed by Gaumann and Jaag | In 
this assay a shoot bearing the 4 terminal leaves of a 
tomato seedling is excised and the stem end of the 
cut tomato shoot is .placed in a vial containing the 


culture filtrate to be tested Activity of the toxin ts 


measured by intensity of s ptoms 
Initial evidence of toxin production from culture fil 
trates of (¢ fuscun was sually ipparent on the 


eleventh day of incubatior kK fe nduced on tomato 


foliage became progressive ly more intense through the 
17th and 18th days. Concomitant with an increase in 
toxin production was a rise in pH from 4.5, noted 
24 hours after inoculation. to 6.8—7.0. at the end of the 
17—18th day of incubation. During this period the cul 


1 
} 


ture filtrate characteristically became progressively 


more yellow Fach of the three isolates of ¢ fuscun 
tested was capable of producing the toxin 
Symptoms induced on tomato foliage are shown in 


Fig. 1. Under a microscope. foliage thus affected re 


vealed niumMmerotls sunkel rT pitted areas Phe epider 


mal cells in these areas ippeared relatively normal 


whereas the palisade cells had collapsed. The vascular 
tissues within the sunken regions were a light brown 
These symptoms wet ident 24 hours after the 


tomato shoots had been permitted to ihsorb the toxin 


for the standard 6-hour period Phe earliest “ymptom 


was a loss of turgor by the ves. which was regularly 
regained despite the intense necrosis sustained. The 
most intense “spottin * alw occurred on the lower 
most leaf of the shoot vhicl vas the most fully ex 
panded and probably exerted. thi reatest transpira 
tional pull on the tox eservol 

The effect of the toxin w juite different on Dig 


talis from th it on ton excised DD eitalis leaves 


with petiole hbase submerged it olutions containing 
2500 p»e/ml of the partially purified toxin. demon 
strated reactions to the tox ifter 3 davs The svn 
drome included a leaf-edge wilt. paling of the ehlore 


phyll, first at the wilted periphery ind then thr etl 


out the leaf. and finally a « plete and permanent loss 
ot leaf turgor hese “Vinptoms were simil ir to these 
observed following artifi | oculation of the ntact 
plant by a spore suspensior After the Digitalis leaves 
had heen exposed a) days to the toxin-containing solu 
tions the entire syndrome was ipparent at concentra 
tions as low as 17 ml of the partially purified toxir 
Further. symptom expressio leaves was much 
more pronounced on DPD than on D. purpurea 
Significantly. the latter is sistant to C. fus 
Efforts were made t puri rie Tong Phe chive 
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principle in the culture filtrate (that which induced 
“spotting” of tomato foliage) was precipitated with 
acetone. A 1:1 (v/v) acetone-culture filtrate mixture 
resulted in an extremely heavy precipitate, which 
usually proved to be inactive and was therefore dis- 
carded. Successive additions of acetone to the filtrate, 
up to 6:1 (v/v). yielded the active substance: how. 
ever, most of the activity was obtained from the 2:] 
and 3:1 additions. 

Lyophilized culture filtrates, before purification 
with acetone, showed profound spotting activity on 
tomato foliage at about 200 pe/ml. Upon extraction 
of the culture filtrate with acetone. the resultant amor 
phous precipitate induced leaf lesions regularly at 
concentrations of 60 yg mil. and occasionally at 20 
ug/ml. 

In extracting large quantities of culture filtrate. the 
acetone precipitate was filtered through a l-cm layer 
of celite at the base of a Buchner funnel. The celite 
was washed 3 times with ion-free water to remove the 
extremely water-soluble toxin) principle. Removal of 
the water by lyophilization left} a white amorphous 
powder. 

Physical characteristics of the toxin principle were 
is follows: it was insoluble in organic solvents such as 
methanol. ethanol. ether. chloroform. methyl cello- 
solve. and pyridine. It resisted deactivation when 
reacted with cold acid and alkali for periods up to 
1 hour and was not destroved when boiled for a 


similar period in water. Finally its activity was not 


Fig. 1. Part of a tomato leaflet showing typical pitting 


induced by Colletotin. The pitting developed in 24 hours 
and is the result of a 6-hour exposure to the toxin 
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adsorbed by either cationic or anionic exchange resins, 
[R-50 and IR4-B: however. it was adsorbed by Franco- 
nite. a kaolin-type clay. 

Chromatographic separation of the toxin from other 
components of the amorphous precipitate was unsuc- 
cessful in n-butanol-acetic-acid—water. n-propanol 
water, and phenol—water systems. Two fluorescent frac- 
tions and a ninhydrin-positive fraction migrated in these 
systems, but on elution from the paper were found to 
be inactive. In all instances toxin activity was detected 
only at the origin of the chromatogram 

Hydrolysis of the toxin (amorphous powder con- 
taining the toxin) with 6\ HCl for 1 hour at 100°C 
vielded a complex that gave an exceedingly strong 
positive reaction for reducing sugars with Bertrand’s 
solution. Chromatogramming this hydrolysate and de- 
veloping with aniline phthalate revealed the presence 
of glucose. galactose, and mannose: the movement of 
amino acids was detected with a ninhydrin spray. 
These same sugars were detected following a mild 
hydrolysis of the toxin complex with ON HNO.: 
however. this hydrolysate failed to liberate amino 
acids. Of particular importance here is the faet that 
both the strong and mild hydrolyses destroyed the 
activity of the toxin. 

A solution containing the toxin complex gave a 
positive reaction for polysaccharides when reacted 
with anthrone reagent. and the presence of peptides 
was established upon the addition of folin reagent. 

Finally. dialysis of the toxin-containing precipitate 
indicated that the active fraction was not dialyzable. 
It is this fraction. which causes the “spotting” of 
tomato foliage. that [I have named = “Colletotin.” 
Further. reacting the solutions on both sides of the 
membrane with folin and anthrone reagents indicated 
that the polysaccharide moiety remained essentially 
inside the dialysis system, whereas much of the pep- 
tide fraction was dialyzable. 

From the foregoing chemical and physical tests it 
is concluded that the active fraction of crude Colletotin 
contains both a polysaccharide and peptide fraction. 
It is also possible that the integrity of the polysac 
charide entity is essential for the maintainence of 
activity.-Institute for Special Botany. Swiss Federal 
Institute of Technology. Zurich, Switzerland 
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It has long been known that curly top virus will in 
fect cantaloupe and certain other cucurbits, although 
the symptoms are erratic and unreliable (4). Canta 


loupe plants infected with curly top virus are reduced 


in size and vield: plants infeoted while small are 


9097 
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often severely affected, and plants larger at infection 


are usually affected less (2, 3). 


This has led growers 
generally to believe that late infection by curly top 
doeg not seriously damage melon crops. 

The curly top virus is composed of an undetermined 
number of strains. Giddings (1) reported that 2 of 
his strains did not cause recognizable symptoms in 
melon plants. Hills and Taylor (3) worked with 3 
strains, one relatively severe in cantaloupe. 

The rate of curly top infection in good indicator 
plants. e.g. tomato. was high in most of the desert 
melon-growing areas in the Colorado desert in’ the 
spring of 1958. During this period the beet leafhopper. 
Circulifer tenellus (Baker). was present in high pop- 
ulation. The cantaloupe crop was very poor that sea- 
son in all the Colorado Desert districts except Yuma. 
Vines were stunted, yield was low, and the melons 
were of poor quality. Curly top infection of the melon 
plants was suspected but proof was lacking since there 
were no checks. Practically all the melon plants in 
the affected districts showed the same poor c mdition. 

In the spring of 1959 beet leafhopper populations 
and curly top infection were low in the Imperial 
Valley and very low in the Palo Verde Valley. The 
practh al absence of curly top coincided with an ex- 
cellent crop of melons and made possible field com- 
parisons of experimental early and late infections with- 
out interference from natural curly top infection, Plots 
were set up about 3 miles south of Blythe, Calif.. in a 
cantaloupe field (variety 450) belonging to Wilco Pro- 
duce Co. In certain rows every third hill was inocu- 
lated with certain viruses including curly top. Through- 
out the season this field remained essentially free of 
pests other than powdery mildew. 

On March 23. 1959, ten beet leafhoppers that had 
fed for 3 days on a sugar beet plant infected with 
curly top virus were confined by cloth cages to each of 


16 cantaloupe plants. The plants then had 1 to 2 


true leaves. Of the 46 plants, 22 developed curly top 
symptoms covering a considerable range. Most were 
severely stunted, stopped growing at 6-20 leaves, and 
bere no fruit. By picking time these plants were 
usually overgrown by healthy plants. and were dead. 
\ few developed 30-45 leaves and bore small melons, 
and one plant of 200-- leaves. bore a normal crop of 
three 36's (size: 36 per crate), then showed curly 
top symptoms and ripened the melons early 

On April 15th 16 plants were each inoculated 
with 20 beet leafhoppers that had fed 3 days on a 
sugar beet plant infected with a strain of curly top 
virus obtained in 1958 from cantaloupe in the Imperial 
Valley. This melon strain of the curly top virus pro- 
duces very mild symptoms in sugar beet. The melon 
plants had 5-49 true leaves (av. 15.1) at inoculation. 
Of the 16 plants. 12 developed recognizable symptoms 
of curly top. They were more or less stunted, the 
leaves were gray-green. the tips of the runners were 
often chlorotic and later somewhat necrotic, and there 
Was some necrosis of basal leaves. Plants that de 
veloped symptoms had averaged 12.3 true leaves. at 


inoculation Most of them stopped vrowing at 40-50 


t 
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healthy 
mptoms of late and early curly top 


Table 1. 


plants and plants with sy 


Crates of cantaloupe per acre from 


infection from inoculations made March 25 and April 15 
1959. 
Melon Siz 
Smaller thar Potal 
Plants 5 5 6 27 (45 & larger) 
Healthy 2 19 231 99 349 
Late curly top 29 133 2] 0 154 
Early curly top 0 10 13 0 23 
* Cantaloupe size is shown by the number packed pet 
crate. Thus, 36 is larger than 45 
leaves, though some grew to various sizes up to the 
normal 250 leaves. All the late-infected plants bore 
some fruit, most of it small. poorly netted, elongate 


and low in sugar. One full-sized plant bore three 45°s 
before the first pick. On 


plants im the 


which ripened several day- 
June 2 the melons on all the 
Fable 
a per-acre basis, for healthy plants and for plants with 


ection The show a 


plots wer 


measured and counted | shows production. on 


late or early curly top inf figures 


considerable decrease in yield from late curly top in 
fection, partly from smaller. size \ctual shipments 
would be further reduced by poor shape, sunburn. 
cracking, and picking damage \ field infected with 
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Bryson. Vernon. ed. 1959. Mierebiology vesterday 
and today. Quinn & Boden Co.. In Rahway. 
New Jersey. 122 p. Price $4.00. Available from 
Institute of Microbiology. Rutgers University. 

New Brunswick \ J 
This book contains papers given at a@ sympostum 
on July 5. 1958. at the Institute of Microbiology in 
honor of Dr. Selman A. Waksman The titles and 
authors are: Microbial Biochemistry and its Develop- 
ment, J. H. Quastel: Antibiotices—a New Field for 


Microbiological Research ind Perspectives for the 
Future, H. Boyd Woodruff: Episodes in’ Immuno 
chemistry, Michael Heidelberger: Bacterial Classifi 
cation—Problems and D velopments, S | (Cowan: 
Some Contributions of Genetics to Microbiology. 
Vernon Bryson: Aspects of Russian Microbiology. 
George K. Skriabin: and Microbiologyv——Yesterday and 
Today. Selman A. Waksman In the words of Dr 
Waksman “The microbiologists of vesterday were 
largely concerned with a search for organisms respon- 


know? 


interested in the 


Phey 


“broad biological activities 


sible fon were primarily 


biologists. 


rather than in specific biochemical reactions.” Phe 


microbiologists of today mn the other hand. are prim- 


arily concerned with the hanisms and reactions of 


specific organisms, and they utilize the quantitative 


methods and biochemical approach of the biochemist. 
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curly top would normally show a combination of early 
and late infection. with possibly some escapes, so that 
there can be a considerable range of production from 
such a field. 

Some fields in 1958 had so much early curly top 
that the lost. but in most the 
symptoms were stunted plants, premature 


infection stand was 
small size. 
ripening with low sugar. and attendant troubles such 
as sunburn. It now seems quite certain that the crop 
failure in 1958 infection 
spread by the large beet leafhopper population, and 


that late infection of melons by curly top virus can 


was caused by curly top 


be more serious that has been generally recognized. 
Since the trouble in 1958 was generally called crown 
blight it is obvious that late curly top infection can 
contribute to the appearance of at least a part of that 
syndrome. 
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This book was prepared at the Rubber Research 
Institute. Kuala Lumpur. Malaya, as a semi-technical 
manual for the practical rubber grower and advisory 
officers. It describes the symptoms. causes. spread. and 
prevention of 41 parasitic and nonparasitic diseases of 
the Para rubber tree. “hevea.” The signs and symptoms 
disease are outstanding water 
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viven in English and Malay. 
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colors by Choo Chuan. Common names of 
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crop protection. 4th 


Ltd. London. 
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359 }). 
This is a revised and enlarged edition of the well- 
known “Seientifie principles of plant pretection.” first 
published in 1928 and last 1940. The 4th 
edition follows the plan of the 3rd. Several chapters 


revised in 


have been materially expanded, and a new chapter 
added: “The measurement and mechanism of toxicity.” 
\s might be expectegl. much of the new information 
pertains to the large number of new  pestt ides intro- 
duced within the past 10 years and to the rapidly ex 


ction. 


panding literature on the mechanisms of toxi¢ 











